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OKONITE     (RUBBER)     and    VARNISHED    CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITE  TAPE  MANSON  TAPE 

THE  OKONITE  COMPANY 

THE  OKONITE-CALLENDER  CABLE  COMPANY.  Inc. 

Factories:    I'assaic,    N.    J.  -  Pateraon,    N.    J. 
Salet  Officea:    New  York  -  Chieauo  •  P%tt»buriih  -  St.  LouU 
Atlanta  ■  Birminaham  -  San  Francisco  -  Lot  Anyelea  -  Seattlt 


SUP 


0E5ICNINC  CNGINEfRS  ANO  MANUFACTURERS 

Of  ELESCO  STEAM  SUPERHEATERS  FOR 

LOCOMOTIVE. MARINE  AND  STATIONARY 

BOILERS 


ERS 


FEED  WATER   HEATER^  .  EXHAUST 
STEAM  INJECTORS  ANO  PYROMETERS 
FOR  LOCOMOTIVES 


n  E«si  -iZ^  Sir. 


THE  SUPER.HEATKR  COMPANY 


IVopIrt  Ga>  Ruildinf 


OFFICIAL* 


PROCEEDINGS    /T^^  ^ 


VoL   XXVIII 


NOV.  22,   1928 


The  Manufacture  of  Seamless  Steel  Tubes 

By  H.  E.  PASSMORE.  JR., 
National  Tube   Company,  Pittsburgh,  Pa. 

Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 

Dieter  Lock  and  Holding  Nuts 

STANDARD  SAFETY  NUT 
CORPORATION 


30  CHURCH  ST. 


NEW  YORK 


LEWIS  IRON,  "The  Iron  Superior" 

Penn  Iron  &  Steel  Company,  Creighton,  Pa. 

SOLE  SALES  AGENTS, 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  III. 


LET  P.  T.  L.  INSx>ECT  YOUR  EQUIPMENT— 

P.  T.  L.  Inspectors  are  thoroughly  familiar  with  tv^try  deuw. 
of  railway  equipment — they  know  shop  practices  and  their 
service    will    be    highly    satisfactory. 

Bulletins   20    and    21    Explain    P.    T.    L.    Service    &n    Detail. 

PITTSBURGH  TESTING  LABORATORY 

Inspection  Engineers  and  Chemists 
PITTSBURGH.  PA. 


The  Nut 
"With   the    Star   Crown' 


SPECIFY 
"SELFLOCK  UNIT  NUTS" 

"THEY  LOCK  ON 

EVERY  THREAD' 

GRAHAM  BOLT 
&  NUT  CO. 

PITTSBURGH 


WINE  HOPPER  DOOR  LOCKS 

WINE  STEEL  LADDERS 

WINE  SIDE  BEARINGS 

WINE  FRUIT  CAR  VENTILATORS 


The  Wine  Railway  Appliance  Company 


Etutem  Office 

906    Munsey    Building 
WASHINGTON.  D.  C. 


TOLEDO.    OHIO 


Weatern  Offiet 

730  Peoplcb  Gas  Building 

CHICAGO,  ILL. 


NEELY  NUT  &  BOLT  CO. 

2101   Wharton  Street,  Pittsburgh,  Pa. 

Established  1881  Incorporated   1902 

MANUFACTURERS  OF 
Hot  Pressed  Nuts,  Cold  Punched  C.   &  T.   Nuts,   Ma- 
chine Bolts,  Carriage  Bolts,  Foundation  Bolts,  Galvanized 
Bolts,   Rods,   Plain  or   Upset,   Lag   Screws,   Semi-Finished 
Nuts,  milled  from  cold  drawn  Hexagon  Bars,  and  Forgiags. 


have  Proven  vevj^  successful 
in  ever  if  phase  of  Railroad  usa^e, 

C  p  OT^e  J.Ha^an  Compami 


Lift  out  the  glasses 
one  at  a  time  to 
clean. 


JOHNSON 

Babcock  Water   Gauge 
Protector 


The  original  Babcock  Safety  Protector,  improved 
to  give  liberal  three-vision  opening  and  easy  re- 
moval   of    glasses    for    cleaning. 

The  only  safe,  yet  absolutely  accurate,  water 
gauge    protector    ever    designed. 

Has  extra  heavy  cast  bronze  casing,  double  ob- 
servation glasses,  each  of  one-quarter  inch  plate 
glass,  Babcock  outlet  for  steam,  hot  water  and 
broken  glass,  if  tube  bursts,  and  new  lighting 
feature      increasing     efficiency      100%. 

In     use    by     leading    railroads     everywhere. 

Write    today    for    descriptive    pamphlet    and    prices. 

Johnson  Bronze  Company, 

NEW    CASTLE,    PA. 


BRAKE  BEAMS 


"Solid  Truss" 

and 

Built-Up  Types 


AND 


Brake  Beam  Supports 

f 

.V 

'DPlVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 

central  -  Aouiv 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED     1884 


JAPAN  '^'■ 


SIPE'S  JAPAN  OIL 


v/iL 


^JAAffj g^,P^ s. ca#   "Strengthens,     Dries     and     Waterproofs; 

^  .t»    «        o  .^  ^jj    Sipe's    Japan    Oil    and    Improve    the    Paint." 

IN     DAILY     USE     BY    ALL    LEADING    RAILROADS     IN     THE     UNITED     STATES 

Manufactured    Only    By — 


Chicago, III.  JAMES  B.  SIPE  &  CO.  Pittsburgh, Pa. 


The  O&C  Company,  90  West  St.,  N.  Y.  C. 

Peoples  Gas  Building  -         -        Chicago 

Railvi^ay  Exchange  Building       -      St,  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


3KSI 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SOUTHERN  WHEEL  COMPANY 

Manufacturers  of  Chilled  Tread  Wheels 

DISTRICT  OFFICE:  Commonwealth  Bldg.,  Pittsburgh,  Pa. 


PITTSBURGH,     PA. 
ROCHESTER,     N.     Y. 
CLEVELAND,     OHIO 
SAYRE,     PA. 
HAMMOND,     IND. 


PLANTS: 


PORTSMOUTH,    VA. 


ST.    LOUIS,    MO. 
BIRMINGHAM,    ALA. 
ATLANTA,     GA. 
SAVANNAH.    GA. 
TOLEDO,    OHIO 


Our  tests   determine  the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 


30  Church  St.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


Used  by  the  Officers  of  all  Railroads  on 

The  North  American  Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,  $2.50 

Advertisingr  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  freight  and  passenger  cars  of  the  Railways  and 

Private  Car  Companies  In  the  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum.  Single  Copies,  $2.00. 


THE  RAILWAY  EQUIPMENT  AND  PUBLICATION  CO. 

J.  ALEXANDER  BROWN,  Vice-President  and  Manager 
424  West  33  rd  Street  New  York 


MAY  we  not  have  the  opportunity  to  save  you  half 
your   packing   cost?      One-half   set   is   all    that   is 
necessary   when    renewing    packing,    w^ith    excep- 
tions so  few^  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  fifty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  w^ill  pack  its 
own  wear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


'The  Packing  That  Packs' 


THE  PAXTON-MITCHELL  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  0^/ce^— Cleveland,  O. 


.Dearborn    nistoiiicrs   include   railroads   and   power  plants  using 
every  type  of  boiler,  and   tliousands  of  z'arying  z\.'ater  sup- 
plies throughout  the  icorld.     W'ehave  proven  the  value 
of    science    in    meeting    these    conditions    and 
eliniinati)ig    zcater    troubles. 

DEARBORN    CHEMICAL    COMPANY 

310    S.    Michigan    Avenue,    Chicago  299    Broadway,    New    York 

Farmers    Bank    Bldg.,    Pittsburgh 


^ta/r^am 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 

BALL'S         OXOLEV         B.  C. 

Varnish  Remover       registered  Spirits 


THE     IDEAL     PAINT     OIL 


Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.         Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter  in  weight  with  increased  strength. 

Schaefer  Equipment  Co 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 


'"PHE  Alco  Reverse  Gear  was  designed  to 
*■  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 


NILESBEMENTPOND-i 

MACHINE  TOOLS  | 

For  Locomotive,  Car  and  Railroad  Repair  Shops  % 

t 

Also    complete    machine    tool    equipment    for    general    ma-  Y 

chine    shops    as    well    as    electric    traveling    cranes,     trol-  £, 

leys    and    hoists,    jib    and    wall     cranes    and    steam     ham-  ♦«♦ 

mers.  JL 

X 

Pratt  &  Whitney  | 

Machine    Tools,    Small    Tools    and    a    complete    equipment  *f 

of    M.    C.    B.    Gauges    can    also    be    furnished.  X 


Write    for    Catalogs 


1 


I  Niles-Bement-Pond  Co.  1 1 1  Broadway, NewYork 

X  Divisions  of  niles-bement-pond  company 

*  The  Niles  Tc"'  Works  Company,  Hamilton,  Ohio  Niles  Gear  Company 

*  Ridsrwav  Mach!r°  Company,  Ridgwaxj,  Pa.  Ill  Broadway,  New  York 
%  Pratt  and  Whitney  Company, -ffart/o?rf.  Conn.  Pittsburgh  Oflfice 

*  Niles  Crane  Corporation,  Philadelphia,  Pa.  Empire  Building 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the   repair  costs  in  many  railroad   shops. 
They   save   their   cost   in   three   months'   time. 
Full  information  on  request. — Booklet  3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel    Types    for    either    alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Company 

Sales   Offices  In  All  /lAlN  EAST  PITTSBURGH 

Large   American   Cities  (,J^)  PENNSYLVANIA 


INCREASING  INTEREST  IN 
CAPROTTI  VALVE  GEAR 


Alany  inquiries  relative  to 
Caprotti  Poppet  Valve  Gear 
indicate  a  wide  interest  iu 
this  new  mechanism.  The 
C  aprotti  Gear  has  shown 
marked  economics  in  fuel  and 
water  consumption.  Its  sim- 
plicity and  ease  of  operation 
and  maintenance  are  strona; 
points  of  appeal  to  engineer 
and   superintendent  alike. 

I- nil    lufonnation    on    Request 


The  Baldwin  Locomotive  Works 

PHILADELPHIA 


STANDARD   STEEL 

PRODUCES 


Steel  Axles 
Steel  Tires 


Steel  Springs 
Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPANY 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO  NEW  YORK     PORTLAND        SAN  FRANCISCO      PITTSBURGH 

ST.    LOUIS  HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  v^^ater 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive   oxygen    from    feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


Literature,  further  describing   these  advantages,  gladly  sent  upon   request. 
WORTHINGTON   PUMP   AND   MACHINERY    CORPORATION 


Railway    Department 
V^■orthington    Works:    Harrison,    New    Jersey 


District    Offices    in    24    Cities 


Factors  that  Increase 
Locomotive  Effectiveness 


©09 


9^e  Locomotive 


TER 


Franklin  Railwaxi  Supply  Cojnc 

17  East  Forty -Second  Street,    New  York 

Chicago,  111.  St.  Louis,   Mo.  San  Francisco,  CaL 

332   S.MicKiqan   Ave.  Boatmen's  Banic  BIdq.  774  Monadnock  Bl<^. 

Franklin  Rail'u'ai)  Suppltj    Compantj,   Liniited,    Montreal 

Export  Department  — International  Railway  Supply  Co. 

30  CKurcK  Street,    New\^»-k 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NUTATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


ff 


Q. 


•C) 


Nicholson  Thermic 


Adopted   By  The   Largest 

Builders  Of  Locomotive 

Type    Boilers   For   The   Oil   Fields 

LOCOMOTIVE  FIREBOX  CO., 

310  S.  Michigan  Ave.,  Chicago,  111. 


.0 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT     ARE     ABSOT.UTKLY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Marmfaftured    Only    By 

Hunt-Sniller  Manfg.  Corporation 

J.  G.  PLATT,  President  and  General  Manager 

V.   W.   ELLET. 
Vice  President 


OFFICE     AND     WORKS 

383    DORCTIESTER    AVENUE 

SO.    BOSTON.    MASS. 


THE  ALEXANDER  CAR  REPLACER 

MADE    OF    PRESSED    STEEL    PLATE 

Will  Save  Cost  of  One  Derailment 

100,000    PAIR    IN    SERVICE 

Scianton,    Pennsylvania 


WS/OC   P£Pi.AC£ff.  Ot/rs/D£    ffEPi-ytC^ff. 

Fi?.  d.l5  C  T--.  437  r 

Ask    Your    Men    Who    Do    the    Work    What    They    Think    of    Th'j.Ti 
SIZES    WE    MANUFACTURE 

NO.      1     REPLACER — Weight      164       pounds      per       pair; 

used    on    rail    5    to    6    inches    high. 
NO.      2      REPLACER — Weight      158      pounds      per      pair; 

used    on    rail    4    to    5M;    inches    high. 
NO.     3     REPLACER— Made     of     %-inch     steel     plate     for 

Electric     Motors,     Mine     Engines,     Electric     Cars,      and 

light    equipment. 
NO.    1    EXTRA    HEAVY— Made    of    %-inch    plate;    weight 
212    pounds    per    pair;  same    lail    as    standard    No.    1. 

SEND  FOR  CATALOGUE  SHOWING  USERS 

The  Alexander  Car  Replacer  Manufacturing  Co. 

SCRANTON,     PENNSYLVANIA 


Oalena-Si^nai  Oil  Gampanyi 

New  York  Franklin,  Pa.  Chicago 

and  offices  in  principal  cities 


OVER  half  a 
century  of 
making  and  serv- 
icing railroad  lu- 
bricants to  a  set 
standard  hascon- 
vinced  Galena 
that  anything 
less  than  present 
Galena  quality  is 
a  risk  too  costly 
to  take. 


MALLEABLE  IRON  CASTINGS 


Trade    Mark 


Of    Quality 


Specializing   in    the    Manufacture    of    Railroad   and    Car    Castings. 

Guaranteed    minimum    50,000   pounds   Tensile    Strength    and    10% 

Elongation.      Your    inquiries    solicited. 

FOPT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 
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LOW  COST  PROTECTION 

Afforded  By  the 

CRECO  BOTTOM  ROD  GUARD 


Simply  drive  it  on  the  brake  beam. 
It  locks  in  place  and  cannot  rattle. 
Positively  prevents  fallen  bottom  rods. 
Low  in  price  and  application  cost. 


Chicago  Railway  Equipment  Co. 


CHICAGO 


nion  Spring  & 
anuf  acturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH  OFFICE 
2001    CLARK  BUILDING 


NEW  YORK       - 
CHICAGO     - 
RICHMOND,  VA. 
LOUISVILLE,  KY.      - 
BALTIMORE,  MD. 
PHILADELPHIA,  PA. 


50  Church  Street 

Fisher  Building 

Mutual  Building 

42  Todd  Building 

Munsey  Building 

226  South  15th  Street 
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PROCEEDINGS  OF  MEETING 
NOVEMBER  22,  1928 

Tlic  meetin,^"  was  called   to  order  at  the   lu>ri    Pitt   Hotel   at 
8:00  o'clock   P.   M.,  with   President  W.  vS.   McAbee  in   the  chair. 
The    followintr   gentlemen    registered : 


MEMBERS 


Allen,   E.  j. 
Altsnian.   "W.    H. 
Ashton,   William   A. 
Balzer,  C.   E. 
Bates,    Harold    W. 
Bevan,    P.   A. 
Blair,  John   R. 
Brinkhoff,  \V.   H. 
Campbell,  C.  A. 
Campbell,  J.  E. 
Campbell,  J.  T. 
Carson.    John 
Christy,   F.   X. 
Conway,    J.    D. 
Coulter,  A.   F. 
Cimnin^"ham.    J.   L. 
Dalzell,"^  W.  Z. 
Davis,   Charles   vS. 
Dempsey,  P.  W. 
Devans,  E.  J. 
Durkin,  James  E. 
Edwards,  C.  H. 
Eichhorn,    T.    F. 
Emery,  E. 
En   Dean,  J.   F. 
Fisher,   John    J. 
Flinn,  R.  H.  ' 
Fults,  J.  H. 
Gardner,  K.  C. 
Geisler,  Joseph  J. 
Gorman,  P.  F. 
Haller,    Nelson   M. 
Hansen,  William  C. 
Plastings,  Walter  vS. 
Hilstrom,  A.  V. 
Holmes,  E.  H. 
Hoover,  J.  W. 
Horner,  William 
Howard,  L.  F. 
Kelly,  L.  J. 
Laurent,  George  F. 
Laurent,   Joseph    A. 
Leckey,   Ralph   P\ 


Loeffler,   George   C). 
Lynn,  Samuel 
Millar,  C.  W. 
Miller,  J. 

Milliken,   Col.  James 
Mitchell,  F.  K. 
Mitchell.  W.  S. 
Morgan,  A.  L. 
Morris,  J.  H. 
Myers,   \V.    H. 
McAbee.  W.  S. 
Mclntyre,  R.  C. 
McKinley,   Archie 
McNamee,  W. 
McNelty,  A.   P. 
Nelson,   W.   M. 
Noble,  Jesse  A. 
O'Sullivan,  John  J. 
Painter,  Joseph 
Paisley,   F.   R.   ^ 
Passmore,  H.  E. 
Ralston,  J.   A. 
Rauschart,  E.  A. 
Reddick,  Warren   E. 
Redding,   P.   E. 
Reeve,   George 
Reifsnvder.    J.   \\'. 
Ritts,  W.   H. 
Rowles,   L.    L. 
Rushneck,   G.   L. 
Sattley,  E.  C. 
Schaacke,  William 
Schultz.  C.   H. 
Seley,  C.  A. 
Semethy,  J. 
Severn,  A.  B. 
Sharp,  H.  W. 
Shelton,   F.   M. 
Sheridan,  T.  F. 
Showalter,  Joseph 
Simons,   Philip 
Skuce,  C.  G. 
Smith,  M.  A. 


Snyder,  J.  A. 
Spinning.   Charles   I*". 
Stevens.  R.  R. 
Stocckcr.  j.    r. 
Stoffrei^en.   Li'uis   E. 
Stucki,'^  A. 
Sutherland.  L. 
Thompson,  F.  J. 


Van   Blarconi.   W.  C. 
Vandivort,  R.  E. 
Van  Ryn,  William 
Vollmer,  Karl   L. 
Weston.   A.    J'. 
White,  A.  15. 
Wood,   E.    H. 
Wright,    fohn   Jj. 
Wright.   (J.    L. 


^'uiing,   F.  C. 


X'iSlTORS 


Uenson,  A.  J. 
Bone,  H.  L. 
Boore,  J.  P. 
Borg,  H.  H. 
Brass,  C.  F. 
Case,  J.  D. 
Chappell,  Thomas  \'. 
Dahlinger,  A.   C. 
Darrah,  William  H. 
Davis,   William    li. 
Devine,  AMlliam    I. 
Duff,  S.  B. 
Eaches,  Charles  G. 
Evans,   David   F. 
Findlater,  S. 
Fisher,  Earl  H. 
Fix,  Fred 

Flatley,  W^illiam  J. 
Forrester,  J.   B. 
Gerwig,   H.   C. 
Gray.   R.   H. 
Hardisty,  E.  C. 
Inail,  Fred  J. 
Jones.  W.   D. 

Wilson, 


Kenncdv,  Thomas  F. 
King,  W.  R. 
Kinney,  Thomas  F. 
Kusserow,  Fred  W. 
Lewis,  S.  B. 
Mason,  J.   R. 
McXift",  G.  P. 
O'Connor,  W.  F. 
Orth,  R.  P. 
Passmore,  H.   E..  Jr. 
Roney,  H.  E. 
Rowles,  Stewart 
Rush,  Benjamin  H. 
Schmitt,    Raymond    F. 
Schrontz,  S.  B. 
Selkirk,   W.   M. 
Sill,  Harry,  Jr. 
Sleeman.  E.  C. 
Smith,  Simon   B. 
Stitt,  T.  G. 
Stossell.   L.   S. 
Timmins,  J.  B. 
Trautman,   Harry    G. 
Ward,  George  T. 


B.   H. 


The  call  of  the  roll  was  disi)en>ed  with,  the  record  of  at- 
tendance   being   r)btuine(l    through    the    registration    cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with  as  they  have  appeared  in  printed  form  and  been 
distributed   to   the   members. 

The  Secretary  read  the  follwoing  list  of  applications  for 
membership : 

Averman.  E.  J..  \'ice  I'resident  and  Treasurer.  General  Pironze 
Company.  (iO-^o  Station  Street,  Pittsburgh.  Pa.  Recom- 
mended bv   E.  A.   Rauschart. 


Canterbury,  L.  !{.,  Telegraph  Operator.  P.  &  L.  E.  R.  R..  Box 
86,   Newell,   Pa.     Recommended  by   S.   A.   Daniore. 

I)iehl.  A.  X.,  \'ice  ['resident,  Carnc,gie  v^tecl  C(»m])any,  Car- 
negie P.uildinL;-,  Pittsburi;-h,  I'a.  Recommended  ])y  \\\  S. 
McAbei'  and    P.   C.    P.ihler. 

Dixon,  T.  L..  Foreman  Mechanical  Department,  Union  Railroad, 
S55  Rebecca  Avenue,  W'ilkinsburg.  Pa.  Recommended  by 
R.   C.   :\lclntyre. 

Evans,  David  F.,  Representative,  The  Duff  Alanufacturini^-  Com- 
pany. X.  S.,  IMttsburgh,  Pa.  Recommended  l)v  E.  A. 
Rauschart. 

i^'isher,  Earl  H.,  Sales  Enj^ineer.  The  Wine  Railway  Appliance 
Company.  Toledo,  Ohio.  Recommended  by  E.  A.  Raus- 
chart. 

Prowler,  W.  E.,  General  Superint^-ndent,  ^pJntour  Railroad, 
Coraopolis,   Pa.     Recommended  by   E.  A.   Rauschart. 

Gaft'ney,  Thomas  PP.  Roadmaster.  Montour  Railroad,  State 
Avenue.  Coraopolis,  Pa.     Recommended  by  E.  A.  Rauschart. 

Guy,  Frank  E.,  Assistant  Traffic  Manager,  Universal  Portland 
Cement  Company,  Frick  Pudding',  Pittsburgh,  Pa.  Recom- 
mended by  W.  S.  McAbee  and  L.  C.   P.ihler. 

Hamilton.  W.  H.,  Superintendent  Roadway  and  Structures, 
Montour  Railroad,  Coraopolis,  Pa.  Recommended  by  E.  A. 
Rauschart. 

Harper.  G.  C,  Superintendent  Transportation.  Montcmr  Rail- 
road, \'aner  Avenue.  Coraopolis,  Pa.  Recommended  by 
E.    A.    Rauschart. 

Kepler,  G.  \\'..  Secretary  and  Treasurer,  P..  <S:  L.  E.  R.  R.  Co., 
Union  Prust  Building',  Pittsburgh,  Pa.  Recommended  by 
W.   S.  McAbee  and   L.   C.    Bihler. 

Kinney,  Thomas  F.,  Assistant  Foreman,  Department  "L"',  West- 
inghouse  Air  Brake  Company,  2.33  Welsh  Avenue,  W'il- 
merding".    Pa.      Recommended   by   L.    L.    Rowles. 

Kleinhans,  P.,  General  ^plnagcr,  Equipment  Sales  &  Rentals 
Company,  01i\er  Building,  Pittsburg'h.  Pa.  Reco^mmended 
by  E.  A.   Rauschart. 

Knig'ht,  11.  C,  District  Sales  Manag'er.  Industrial  Brovvnhoist 
Corporation,  Oliver  Building,  I'ittsburgh,  Pa.  Reconi' 
mended  by   E.  A.   Rauschart. 

Pandsj^erger,  Elmer  C,  General  Yard  Master,  P.  &  P.  E.  R.  R., 
2n9  Monongahela  A\enue,  Glass])ort,  Pa.  Recommended 
by   J.    E.    Plughes. 


-Millikc-ii.  C.  C.  Traffic  Despatolier.  L'iii\ersal  Portland  Ceiiitrnt 
Companw  '>]'i  Frick  Huildinj^,  Pittsburg^h.  Pa.  Recom- 
mended l)y   W.  S.  McAbee  and  L.  C.   F>ihler. 

Mulvey,  John  P.  Traffic  Manager,  Hubbard  &  Company,  t)3()l 
Butler  Street,  i'ittsburgh.  Pa.  Recommended  by  J.  T. 
CampbeU. 

-McKalip.  James  C.  General  Auditor.  B.  &  L.  E.  R.  R.  Co., 
P.  O.  Box  45<j,  Pittsburgh.  Pa.  Recommended  by  W.  S. 
McAbec  and   L.  C.   Bihler. 

McPherson,  A.  R..  Train  Master.  Montour  Railroad,  Ridge  Ave- 
nue, Coraopolis,  Pa.     Recommended  by   E.   A.   Rauschart. 

Xagel,  James.  Assistant  to  President.  Montour  Railroad.  Ferree 
Street,  Coraopolis.  Pa.     Recommended  by  E.  A.  Rauschart. 

Passmore,  H.  E..  Jr.,  Xational  Tube  Company,  Frick  Building. 
Pittsburgh.   Pa.     Recommended  by  J.   D.  Conway. 

Randolph,  W.  PI..  Chief  Clerk.  Traffic  Department.  Universal 
Portland  Cement  Company,  o21  Frick  Building.  Pitt.sburgh. 
Pa.     Recommended   by   \\'.   S.   McAbee  and   L.   C.   Bihler. 

Sanders.  George,  General  Foreman.  Mechanical  Department. 
Union  Railroad,  o65  Xegley  Avenue.  Turtle  Creek.  Pa. 
Recommended  by   R.   C.   ]\lclntyre. 

Scott,  L.  AP.  Chief  Dispatcher.  Montour  Railroad.  Coraopolis. 
Pa.     Recommended  by   E.   A.   Rauschart. 

Scull.  Joseph  \\'..  Sales  Representative,  Stronach  Nail  Com- 
pany, Union  Bank  Building.  Pittsburgh.  Pa.  Recommended 
by    Col.    James    Milliken. 

Seaman,  G.  W'..  Assistant  Traffic  Manager,  Carnegie  Steel  Com- 
pany. Carnegie  Building.  P'ittsburgh,  Pa.  Recommended 
by  \\'.  S.  McAbee  and   L.  C.   Bihler. 

Shafer,  J.  S..  Clerk,  Mechanical  Department,  Union  Railroad. 
325  Franklin  Avenue.  Wilkinsburg,  Pa.  Recommended  by 
R.  C.   Mclntyre. 

Smith,  C.  J..  Station  Employee.  P.  &  L.  E.  R.  R..  Market 
Street.   Elizabeth.    Pa.      Recommended   by    S.   A.    Damore. 

Snodgrass,  Thomas  R..  Assistant  Supervisor,  ]\P)nongahela  Con- 
necting Railroad.  354(i  Second  Avenue.  Pittsburgh.  P^a. 
Recommended   by   H.   C.   Pringle. 

Trautman.  Harry  G..  Foreman.  Briggs  &  Turivas.  R.  D.  Xo.  2, 
Coraopolis,   Pa.     Recommended  by   A\'.   McXaniee. 

Trust,  C.  W..  Assistant  Traffic  Manager.  Carnegie  Steel  Com- 
pany. Carnegie  Building.  Pittsburgh,  Pa.  Recommended 
bv  \V.   S.   McAbee   and   L.   C.   Bihler. 


Tvrie.   Robert  M..  R.   F.  of  E..  Montour  Railroatl,  Maple  Street. 
Coraopolis.   I'a.     Recommended  by   E.  A.   Rauschart. 

PRESIDENT :  These  applications  will  be  referred  to  the 
Executive  Committee  in  accordance  with  our  By-Laws,  and 
upon  approval  by  them,  the  gentlemen  will  become  members 
without   further  action. 

SECRETARY:  Since  our  last  meeting"  we  have  received 
information  of  the  death  of  two  of  (;ur  members,  A\'.  H.  Hol- 
brook  died  February  22,  19^8,  and  Egbert  H.  Gold  died  No- 
vember 3,  1928. 

PRESIDENT:  An  appropriate  memorial  minute  will  ap- 
pear in  the  next  issue  of  the  Proceedings. 

If  there  is  no  further  business  to  come  before  the  meeting, 
we  come  tt)  the  paper  of  the  evening,  which  is  a  discussion  of 
the  Manufacture  of  Seamless  Tubes,  by  Mr.  H.  E.  Passmore, 
Jr.,   of  the   National   Tube   Company.   Pittsburgh,    Pa. 

MR.  H.  E.  PASSMORE,  JR.:  1  am  very  sorry  to  say  that 
I  have  contracted  a  cold  that  has  robbed  me  of  my  voice,  as 
you  will  notice,  and  therefore  1  will  have  to  ask  that  the  paper 
be  read  by  Mr.  Findlater  who  is  well  qualified  for  that  duty, 
as  he  is  Su])erintcndent  of  the  Ellwood  City  plant. 

THE  MANUFACTURE  OF  SEAMLESS  STEEL 

TUBES 

By    H.    E.    PASSMORE,    JR.. 
National  Tube  Company,  Pittsburgh,  Pa. 

The  first  use  for  iron  or  steel  tubes  was  for  conveying-  gas 
for  lighting  purposes.  I  am  speaking  now  of  tubes  as  we  think 
of  them,  as  there  were  prior  to  gas  light,  g'un  barrels  and  seme 
(jther  cylinders  of  iron  used;  in  fact  .the  first  iron  gas  lines 
consisted  of  gun  barrels  screwed  together,  the  use  of  gas  being 
introduced  shortly  after  the  Najioleonic  wars,  when  there  were 
large  quantities  of  musket  ])arrels  to  be  had  fc^r  trifling-  sums. 
In  later  wars,  some  men  have  been  accused  of  reversing  the 
process  and  instead  of  using  musket  barrels  for  gas  i^ipe.  they 
furnished  gas  pipe  for  musket  barrels.  The  reverse  action  was 
not  as  satisfactory   as  the  original. 

The  men  engaged  in  the  iron  and  steel  business  were  not 
slow  in  meeting  the  demand  for  pij^e.  and  by  the  year  1825  the 
process  of  butt  welding  wa>  invented.     The  methods  used  today 


in  butt  weUlini;  iirc  hul  rcthicnu-nts  of  tlie  original  idea,  vvliicli 
was  the  drawini;-  of  a  piece  of  hut  iron  through  a  die  caiisin.i;' 
the  hot  edi^es  to  come  into  contact  and  l)e  fused  toj^ether.  'iMie 
oris^inal  scheme  was  a  cliain  bench  set  ch)se  enouj^h  to  a  furnace 
so  that  the  iron  in  the  furnace  could  be  s^rasped  with  a  pair  of 
tong's  and  the  tongs  connected  to  the  chain,  which  pulled  the 
piece  through  a  die  and  formed  the  tube  just  about  as  we  do 
it  now,  the  chief  difference  being  that  the  original  inventor  first 
formed  the  skelj)  into  the  tubular  form  before  heating,  whereas 
the  practice  now  is  to  form  a!nd  weld  in  the  same  operation. 

These  butt  welded  tubes  answered  all  pur])oses  for  some 
time  but  with  the  advent  of  the  steam  engine  and  boilers  for 
generating  the  steam  for  them,  a  better  tube  than  had  been 
heretofore  produced  was  needed  and  to  meet  this  demand  the  art 
of  lap  welding  was  developed.  The  first  tubes  made,  gun  bar- 
rels, were  lap  welded.  As  they  were  not  long,  this  could  be  ac- 
complished by  inserting  a  mandrel  inside  the  heated  piece  and 
welding  the  seam  with  a  hand  hammer  or  an  anvil.  Some  man- 
ufacturers, however,  used  power  hammers  and  swedges.  The 
cost  of  production  by  this  method,  of  course,  was  prohibitive. 
This  compelled  the  invention  of  lap  welding  through  rolls  over 
a  mandrel  or  plug,  as  we  term  it,  and  this  practice  was  very 
well  established  quite  early,  as  early  as  1840  at  least,  and  we 
find  that  rolls  and  plugs  were  used  as  early  as  1817,  and  we 
are  today,  more  than  lUO  years  later,  still  experimenting  with 
both,  trying  to  find  suitable  material  from  which  to  make  them 
and  methods  of  using  them. 

All  of  this  early  development  of  which  I  have  spoken  trans- 
pired in  England,  which  was  at  that  time  the  center  of  the  4ron 
and  steel  business  of  the  world,  in  fact  the  English  laid  the 
foundation  for  our  present  iron  and  steel  era.  Slow  as  the  prog- 
ress has  been,  yet  in  all  these  years  we  have  gone  quite  a  dis- 
tance, nevertheless,  for  today  we  are  welding,  by  the  lap  weld 
process,  pipe  with  diameter  as  large  as  30  inches,  and  by  the 
hammer  weld  process  or  horn  weld  process  up  to  120  inches 
diameter. 

The  hammer  weld  process  in  case  some  of  you  arc  not 
familiar  with  it,  is  of  rather  recent  origin  and  was  designed  for 
the  production  of  large  tubular  shells  or  tubes,  and  is  generally 
used  for  sizes  larger  than  can  be  conveniently  welded  through 
rolls.  In  this  process  the  sheet  or  skelp  is  formed  into  a  tubular 
shape   with    the    edges   over-lapping   in    the    same   way    that    the 


skelp  is  prepared  for  roll  weldini;.  It  is  then  mounted  on  a 
table  so  designed  that  it  can  be  moved  laterally  or  circumferen- 
tially.  Into  the  tube  is  inserted  a  gas  burner  and  an  anvil,  each 
being-  carried  on  arms  long  enough  to  reach  past  the  center  of 
the  tube  and  both  of  which  can  be  raised  or  lowered  at  the 
will  of  the  operator.  Outside  the  tulx'  is  carried  a  hammer 
which  is  directly  over  the  anvil  and  another  gas  l)urner  which 
is  directly  over  the  burner  in  the  tul^e.  the  an\il  and  hammer 
sitting  ahead  or  behind  the  burners  in  reference  to  the  length 
of  the  tube.  Heat  is  applied  to  a  short  portion  of  the  lapped 
section  to  be  welded,  and  when  sufficiently  hot.  the  gas  is  shut 
off  and  the  hot  portion  of  the  tube  is  moved  between  the  anvil 
and  hammer  where  the  weld  is  effected  by  the  (jld  method 
hammering  on  an  anvil.  Only  short  portions  of  the  seam  can 
be  welded  at  a  time,  some  16  inches,  all  of  which  is  a  very 
slow  operation. 

Running  concurrently  with  the  development  of  the  welded 
tube,  there  have  been  developed  many  methcjds  for  forming 
tubes  with  other  than  welded  seams  such  as  hooked,  lapped, 
brazed,  etc. — with  seams  that  form  a  spiral  around  the  tube  as 
well  as  those  that  are  parallel  with  its  axis,  but  these  are  of 
little  interest  to  us,  so  I  will  get  to  the  subject  that  we  are  the 
most  concerned  with,  the  production  of  seamless  or  weldless 
tubes. 

The  first  record  of  patents  on  seamless  machinery  were 
those  given  to  the  Mannesmans  in  1885.  Their  specifications 
covered  quite  a  variety  of  roll  and  disc  shapes  and  were  to  be 
used  not  only  for  the  pr( eduction  of  tubes  but  also  for  reducing 
solid  bars. 

Mannesman  in  his  specifications  claimed  to  be  able  to  pro- 
duce by  the  use  of  rolls,  hollow  billets  without  the  aid  of  any 
mandrel  on  the  inside,  asserting  that  the  diameter  of  the  hole 
in  the  billet  depended  on  the  amount  of  reduction  and  the  rate 
of  feed.  He  said,  however,  that  if  a  smooth  hole  was  desired, 
some  supporting  mandrel  on  the  inside  must  be  used.  A  fur- 
ther claim  was  that  it  was  possible  to  produce  billets  partly 
hollow  and  partly  solid,  either  by  having  the  solid  of  various 
diameters  before  entering  the  mill,  or  by  changing  the  mill  set- 
ting during  the  operation,  since  the  amount  of  reduction  de- 
termined whether  or  not  the  billet  would  be  hollow  or  solid. 
This  peculiarity  they  thought  would  be  valuable  in  the  making 
of  axles  for  cars.  etc. 


A  further  a(l\anta.i;c  claimed  for  this  mill  was  that  it  placed 
the  fibers  of  the  steel  in  a  spiral  around  the  tube  instead  of 
leavin;^"  theni  parallel  with  its  axis.  We  can  substantiate  this 
claim   with  reservation>  as   to   its  advantaj^eousness. 

The  IMannesmann  Machine  for  piercini;  round  billets  em- 
bodies the  princi])le  of  diagonal  roUiuL;,  which  at  the  time  ])rove(l 
to  be  a  somewhat  startling  innovation.  This  principle  can  be 
carried  out  in  a  number  of  different  ways  with  rcjlls  of  differ- 
ent shapes,  but  only  the  manner  in  which  it  is  employed  at  the 
present  time  will  be  described.  I'he  rolls  used  in  this  machine 
are  comparatively  heavy.  They  measure,  over  all,  about  thirty- 
six  inches,  and,  in  the  body,  or  face,  twenty-four  inches  in 
length,  and  from  thirty-two  to  forty  inches  in  diameter.  Their 
diameters  are  varied  according  to  the  size  of  tubes  to  be  made; 
a  thirty-two-inch  roll  is  the  size  most  suitable  for  all  tubes  up 
to  fcnu"  and  one-half  inches  in  size,  while  a  thirty-six-inch  roll 
is  employed  for  sizes  between  four  and  one-half  and  nine  inches. 
Their  shape  resembles  that  of  a  piece  cut  from  the  middle  of  a 
very  large  spindle  with  a  flat  portion  about  one  inch  long  at  the 
middle.  From  this  flat  part  each  roll  tapers  toward  each  end 
at  an  angle  of  5°  to  10°.  This  angularity  of  the  rolls  is  neces- 
sary to  produce  the  play  of  forces  required  to  efifect  the  piercing 
and  at  the  same  time  permit  the  billet  to  be  drawn  continuously 
through  the  mill.  These  rolls  may  be  made  of  steel  or  other 
material,  and  are  made  with  necks  like  an  ordinary  roll  but  are 
provided  with  a  type  of  universal  joint  instead  of  wobblers. 
When  they  are  placed  in  their  housings,  the  lie  side  by  side  in- 
stead of  one  above  the  other,  and  their  axes  are  set  slightly 
askew  and  inclined,  each  at  an  angle  of  ()°  to  1"^°,  in  opposite  di- 
rections, so  that  the  rolls  cross  each  other  at  their  centers. 
Upon  the  amount  of  this  angle  depends  the  speed  with  which 
the  billet  will  be  drawn  through  the  mill.  They  can  be  adjusted 
laterally  in  their  housings,  and  are  set  so  that  the  distance  be- 
tween their  rolling  surfaces  at  the  middle  is  a  definite  amount 
less  than  the  diameter  of  the  billet  to  be  pierced.  The  rolls  are 
driven  by  an  electric  motor  on  the  entering  side.  The  power  re- 
quired varies  depending  upon  the  size  of  the  piercer.  By  means 
of  a  system  of  gears  and  two  long  spindles,  the  rolls  are  driven, 
both  in  a  clockwise  direction,  at  a  speed  of  about  90  r.p.m. 
Sprays  of  water  are. provided  to  keep  the  rolls  cool  while  in  use. 
See  Figure  1. 


FIG.  1 


The  operation  of  piercing:  Although  the  action  of  the  rolls 
is  far  from  being  as  simple,  the  piercing  is  performed  apparently 
with  as  much  ease  as  any  ordinary  rolling  process.  A  round 
billet,  of  the  proper  length  and  diameter  to  make  the  size  and 
length  of  tube  desired,  is  first  centered  on  one  end  to  a  depth 
of  about  one  inch,  and  is  then  heated  uniformly  to  the  usual 
temperature  for  rolling  light  sections.  Next,  a  mandrel,  t)r  plug, 
with  a  pointed  nose,  tapered  at  the  proper  angle  and  known  as 
the  piercer  point,  is  attached  to  a  water  cooled  rod  designed  for 
the  purpose,  and  inserted  between  the  rolls  from  the  delivery 
side,  so  that  its  pointed  end  just  passes  the  line  where  the  rolls 
cross.  With  the  rolls  revolving  at  a  constant  speed,  the  heated 
billet,  lying  in  a  trough,  is  now  pushed,  centered  end  first,  into 
I  lie  space  between  the  rolls  by  means  of  a  rod  actuated  by  a 
iiydraulic  or  ccjmpressed  air  cylinder.  The  rolls  immediately 
grasp  the  billet,  revolve  it  rapidly,  and  pull  it  slowly  forward, 
w^hile  at  the  same  time  they  draw  the  metal  away  from  the 
center  to  form  a  hole,  elongate  and  enlarge  this  hole,  and  force 
the  metal  over  the  plug  and  rod,  which  while  they  revolve  in  a 
thrust-block  bearing  at  the  same  rate  as  the  billet,  mantain  the 
same  relative  position  with  respect  to  the  rolls.  Less  than  a 
minute  is  required  to  perform  this  composite  operation.  When 
the  billet  issues  from  the  mill,  having  been  forced  entirely  over 
the   mandrel,   or  plug,  it  is  in   the   form   of  a   thick  walled   tube. 


.voniewliat  rou^h  on  its  surface  hut  fairly  uniform  as  to  tliiok- 
ness  of  wall. 

The  action  of  the  rolls  is  somewhat  difficult  to  understand 
and  still  more  difficult  to  exjdain  satisfactorily.  It  is  evident 
that  the  forward  motion  of  the  hillet  is  caused  by  the  inclination 
of  the  axes  o-f  the  rolls.  Ilovv  these  two  rolls,  by  exertinj^-  pres- 
sure only  on  the  surface  of  the  billet,  are  able  to  force  the  metal 
over  the  mandrel  to  form  a  tube  from  a  solid  billet  is  not  so 
readily  ^rasped.  It  is  to  be  es])ecially  noted  that  the  mandrel 
is  not  forced  through  the  metal,  but  that  the  rolls  cause  the 
metal  to  How  oxer  and  about  the  mandrel.  To  bring"  about  this 
result,  the  rolls  must  first  draw  metal  away  from  the  center  of 
the  billet,  which  action  forms,  or  tends  to  form,  a  central  hole, 
or  cavit}',  for  the  passage  of  the  mandrel,  or  ])iercer.  The  truth 
of  this  statement  is  evident  from  the  fact  that  a  small,  but 
somewhat  irregular,  hole  ma}'  be  formed  in  a  billet  without  the 
use  of  the  piercer  point. 

The  principle  involved  in  forming  the  cavity:  Indeed,  such 
a  hole  can  be  opened  up  in  the  center  of  any  solid  cylindrically 
shaped  plastic  body  by  rolling'  it  between,  even,  two  flat  sur- 
faces. Steel  workers,  particularly  hamiiierman,  are  familiar  with 
the  fact  that,  if  a  piece  of  steel  in  the  form  of  a  round  be  pressed 


FIG.  2 

( Mannesmann   Pass.) 

or  hammered   into   an   oval    form,   several    times   in   succession,   a 
rupture   will   occur  in   the  center  that   will   extend   long-itudinally 
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through  the  middle  of  the  bar.  The  reasrm  for  the  formation 
f)f  this  rupture  is  plainly  due  to  the  fact  that  when  pressure  is 
applied  to  the  round  bar  at  diametrically  opposite  points  suffi- 
cient to  deform  it,  making-  one  diameter  shorter  and  that  at  right 
angles  to  it  longer,  the  spreading  of  the  metal,  which  takes  place 
along  the  long  diameter  and  in  opposite  directions,  sets  up  a 
lateral  tension  that  may  cause  its  particles  to  be  drawn  away 
from  the  center.     See  Figure  'i. 

Flow  of  the  metal  in  piercing:  This  is  the  action  that  first 
occurs  in  the  roll-piercing  machine.  As  the  billet,  which  is  in  a 
plastic  state,  enters  the  mill,  the  rolls  grasp  it  at  diametrically 
opposite  points  on  its  circumference  while  it  is  yet  about  four 
inches  from  their  centers.  As  they  draw  the  billet  forward  they 
continue  to  compress  it  at  these  opposite  points,  and  since  they 
revolve  it  rapidly,  these  points  are  continually  changing.  In 
this  way  a  small  hole  is  quickly  formed,  and  is  then  rapidly 
enlarged.  This  enlargement  is  due  to  tAvo  things.  As  the  rolls 
are  larger  at  their  centers  than  at  the  ends  or  the  points  at 
which  they  grasp  the  billet,  the  increasing  peripheral  speed  tends 
to  produce  a  twisting  action  on  the  outer  surface  of  the  billet 
between  these  twt)  points,  and,  as  their  axes  are  inclined  to  the 
axis  of  th-e  billet,  they  at  the  same  time  exert  a  forward  pull 
upon  the  outer  surface  of  the  billet.  The  result  of  this  -double 
action  is  that  the  metal  is  forced  to  How  in  a  spiral  path,  and, 
since  the  decrease  in  the  diameter  of  the  bar  is  not  sufficient  to 
compensate  for  this  increase  in  length,  metal  must  be  withdrawn 
from  the  center  to  compensate  for  the  deficiency. 

Function  of  the  mandrel:  'J'his  opening  is  further  enlarged 
!)}•  the  rolling-on  process  that  occurs  as  the  hollow  part  of  the 
billet  is  forced  over  the  mandrel,  or  plug.  This  rolling-on  pro- 
cess increases  the  diameter,  hence  decreases  the  thickness  of  the 
wall.  As  pointed  out  in  a  former  paragraph,  it  is  the  practice 
to  place  the  piercer  point  a  little  beyond  the  centers  of  the  rolls. 
This  position  is  necessary  in  order  that  the  billet  may  be  forced 
entirely  over  the  mandrel  'before  it  passes  from  between  the 
rolls,  as  otherwise  tbe  piercer  point  would  remain  imbedded  in 
the  metal.  In  this  position  the  piercer  point  probably  does  some 
work,  l)ut  the  action  of  the  rolls  is  the  main  force  in  jmlling  the 
metal  away  from  the  center.  Since  the  mandrel  cannot  be  held 
to  an  exact  center  to  start  with  and  it  is  desiral:)le  to  start  the 
rolling-on  before  the  (opening  in  the  center  is  very  large,  the 
forward  end  of  the  l)illet  is  centered  to  insure  that  the  point  of 
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tin-  niaiulrcl  will  i)cnctralc  tlu-  l)illct  at  or  very  near  its  axis. 
Centering-  is  not  absolutely  necessary,  bnt  it  ])r<)bal)ly  lessens 
the  ])()wer  required  to  start  the  rolling-on  ])r()ccss,  and  reduces 
the  wear  (mi  the  ])iercer  jxiint.  At  the  end  of  the  rolling-,  the 
nrandrel  bar  is  removed  from  the  tu'be  which  encircles  it,  and 
the  mandrel,  which  drops  from  its  end,  is  plunged  into  water 
to  cool.  'I'he  ])r()cess  can  then  be  immediately  repeated  by  i)lac- 
in^'  another  cold  mandrel   on   the  bar  as  before. 


FIG.  3 


The  Steifel  Machine,  (See  Fig.  3),  an  American  invention, 
was  patented  in  189."),  and  up  to  1918,  it  w^as  the  cmly  machine 
used  by  the  National  Tube  Company  for  piercing  billets.  The 
actuating  surfaces  for  this  machine,  two  in  number,  and  of  the 
same  shape,  have  the  form  of  large  discs,  and  are  about  30"  in 
diameter.  The  rolling  faces  of  these  discs  are  bevelled,  or  cham- 
fered, at  an  angle  of  about  7><°  for  a  distance  from  the  edge 
equal  to  nearly  half  the  radius.  These  two  discs  are  mounted 
on  the  ends  of  two  shafts  that  lie  in  two  parallel  lines  and  ex- 
tend from  two  points  in  opposite  directions.  The  distance  be- 
tw^een  the  centers  of  the  shafts  produced  is  about  two-thirds  of 
the  diameters  of  the  discs.  In  this  way  only  sections  of  the  two 
discs,  corresponding  to  a  little  less  than  twa)-thirds  of  then- 
diameters,  face  each  other.  These  sections  are  the  working  sur- 
faces of  the  discs,  and  are  separated  by  a  space  slightly  less  than 
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the  diameter  of  the  hillet  to  l)e  ]>ierced.  Each  shaft  is  connected 
through  gears  to  a  main  driving  shaft,  propelled  by  a  steam 
engine  or  electric  motor,  so  that  both  discs  are  revolved  in  the 
same  direction  and  at  the  same  rate.  Between  the  discs  and 
extending  l)eyond  the  mill  on  l)oth  sides,  is  a  trough  for  sup- 
porting the  billet  during  the  piercing  process.  This  trough  is 
fixed  in  a  position  to  cause  the  ])illet  to  enter  the  mill  between 
the  discs  on  a  le\el  a  little  below  their  centers  of  rotation  and 
along  a  line  slightly  inclined  to  the  base  plane  of  each. 

The  operation  and  action  of  the  mill:  Like  the  Mannes- 
mann  machine,  the  operation  of  the  Steifel  mill  is  very  simple. 
The  billet,  which  has  been  previously  centered,  is  heated  to  a 
uniform  forging  temperature,  the  plug;  or  mandrel,  supported  on 
the  end  of  a  bar  is  put  in  position  between  the  discs  from  the 
deliver}'  side,  and  the  billet  is  shoved  into  the  mill  from  the 
opposite  side  by  means  of  a  mechanical  pusher,  like  the  rolls 
of  the  IMannesmann  mill,  the  discs  grip  the  billet,  revolve  it 
rapidly,  pull  it  forward,  draw  out  the  metal  to  make  a  hole  in 
the  center,  and  force  the  wall  of  the  rough  tube  thus  formed 
over  the  mandrel.  The  effect  upon  the  metal  produced  by  the 
discs  is  also  similar  to  that  of  the  rolls.  With  the  Steifel  disc 
piercer,  the  spiral  flow  of  the  metal  is  m(^re  noticeable  on  thin- 
walled  piercings  than  on  heavy-walled  ones.  W^ith  the  Mannes- 
mann  roll  piercer  this  effect  is  about  the  same. 

A  comparison  of  processes:  It  is  evident  that  the  steel  is 
subjected  to  very  severe  distortion  in  both  these  pr(.)cesses.  and 
only  billets  of  the  best  steel,  absolutely  sound  and  of  uniform 
material,  and  heated  to  a  uniform  temperature  throughout  can 
be  used.  With  such  material,  these  mills  pierce  billets  as  accu- 
rately as  it  can  be  done  by  any  other  method,  giving  a  wall  of 
uniform  thickness.  This  feature  is  \ery  important  in  seamless 
tube  making,  because  it  is  difficult  to  remove  any  variation  of 
this  kind  by  any  of  the  subsequent  operations.  Neither  mill  can 
l)e  used  to  pierce  billets  much  less  than  three  inches  in  diameter, 
but  by  subsequent  rolling  and  drawing  processes  the  size  may 
be  reduced  to  the  smallest  required.  The  disc-piercing  mill 
cannot  be  constructed  as  rigidl}-  nor  be  made  as  strong  as  the 
roll-piercing  mill,  and  the  latter,  therefore,  is  better  adapted  for 
heavy  work.  With  the  roll-piercing  machine,  it  is  the  general 
practice  to  make  seamless  tubes  up  to   \->}i  inches  in  diameter. 

I  might  sav  here  that  a  recent  dexelopment,  known  as 
])iercing    and    expanding,    and    ])erfected    by    the    National    Tul)e 
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Company.  call>  for  the  insertion  between  tlie  piercer  and  rolling 
mill  of  a  second  mill  exactly  similar  to  the  i)ierccr  by  means  of 
which  a  thick  wall  and  small  diameter  tube  (small  as  compared 
to  finished  ().!).)  can  be  expanded  lo  a  larger  and  thinner  wall 
tube  before  rollini^.  This  process,  modihed  somewdiat,  it  is 
claimed,  will  enable  the  production  of  16"  and  ])erhaps  IN"  ().!). 
tubes  and  is  now  beini^'  commercially  used  to  ])roduce  13j^"  ().\). 
This  metiiod  has  only  been  in  use  a  short  time  and  the  cajKicity 
of  it  for  size  has  nt)t  as  yet  been  fully  determined.  The  movie 
is  taken  on  one  of  these  mills. 

The  description  1  ha\e  gixen  so  far  will.  I  ])elieve.  give  yon 
some  idea  of  the  thet)ry  of  our  present  seamless  tube  mill  and 
I  would  now  like  to  mo\'e  on  to  a  general  description  of  present 
day  practice.  The  steel  for  this  product  follows  the  general 
flow  sheet  for  iron  and  steel  to  the  bloom  and  round  form. 
From  here  on  however,  it  diverges  and  I  will  give  ycni  the  actual 
practice  as  it  now  obtains  at  Ellwood  City  plant  of  National 
Tube  Company.  This  plant  is  equipped  with  a  'i'i"  continutnis 
bar  mill  and  six  hot  mills  for  finishing  the  tubes.  The  size 
blooms,  usually  G"  x  (i",  S"  x  S",  or  10"  x  10"  by  vari.nis 
weights,  are  selected  with  a  view  to  the  size  and  weight  of  tube 
to  be  made  and  as  received  are  carefully  inspected  and  any  de- 
fects removed.  They  are  then  mechanically  charged  to  a  heating 
furnace  which  may  be  of  the  continuous  or  regenerative  type, 
rolled  to  the  proper  diameter,  and  cut  to  the  definite  weight  by 
hot  saws  for  the  tube  size  desired.  The  diameter  depending  on 
the  diameter  and  wall  of  the  finished  tube  and  the  weight  of  the 
r(nmd  on  the  weight  of  the  finished  tube.  Sufficient  weight 
being  allowed  to  cut  to  the  required  length  with  the  desired 
amount  of  crop.  Immediately  following  the  hot  sawing  opera- 
tion and  while  still  hot,  the  billets  are  centerd  on  one  end  by 
an  automatic  hot  punch.  This  is  done  to  facilitate  the  entering 
of  the  piercing  point.  They  are  then  charged  into  the  piercing 
mill  furnace  which  is  a  sloping  hearth  continuous  gas  fired  fur- 
nace and  rolled  its  length,  and  mechanically  discharged  at  the 
other  end  when  at  about  120O-1250°C  (2200  to  23U0°F)  depend- 
ing on  steel  analysis.  It  is  then  conveyed  to  the  piercing  mill 
and  by  means  of  an  air  ram  forced  into  the  rolls  which  grip 
it  and  form  a  tube  as  previously  described. 

After  passing  over  the  mandrel  which  is  supported  on  a 
long  bar  capable  of  being  withdrawn  from  the  rolls  and  of  suf- 
ficient  length   to   permit   the   pierced   tube   to   come  over   it,    the 
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Ijar  is  witlidrawn  from  within  the  tul)C'  and  l)y  means  of  skids 
the  billet  rolls  to  the  plug'  mill  which  is  an  automatic  2  hi 
rolling  mill. 

It  might  not  he  out  of  place  to  gi\e  you  a  little  history  of 
the  development  of  this  mill  as  it  is  from  this  mill  that  the 
name  "Automatic  Mill"  is  derived  in  reference  to  the  meth(jd  of 
manufacturing"  a  seamless  tube  as  compared  with  the  Pilger 
Method.  Incidentally  this,  unlike  the  Mannesmann  piercer,  is 
an  American  development  and  it  was  with  the  development  of 
this  mill  along  with  the  piercer  that  the  seamless  process  began 
to  take  its  place  along  with  other  methods  as  one  of  the  popular 
and   economical    processes. 

At  the  time  that  piercing  a  solid  billet  by  the  means  we 
have  been  considering  was  successfully  accomplished,  the  art 
of  lap  welding  over  a  plug  was  fairly  well  established,  so  it 
was  only  natural  that  the  first  attempts  at  finishing  a  tube 
should  be  over  a  plug  in  a  lap  weld  roll;  but  since  the  demand 
for  seamless  tubes  was  for  those  ha\ing  quite  light  walls  and 
as  the  pierced  billet  was  quite  heavy  in  the  wall,  a  very  ma- 
terial reduction  was  necessary  and  could  not  be  accomplished 
in  one  groove  over  one  plug,  or  in  one  groove  over  various  size 
plugs  wdth  any  degree  of  success.  It  was  not  long  before  'i 
high  rolls  containing  various  size  grooves  were  employed  and 
the  billet  was  rolled  first  in  one  of  the  larger  grooves  and  suc- 
cessively into  the  smaller  ones,  in  each  pass  the  plug  being  of 
such  dimensions  that  not  only  was  the  diameter  of  the  billet 
reduced,  hut  a  reduction  in  the  thickness  of  the  wall  was  accom- 
plished, and  by  this  means  was  the  billet  broug-ht  to  dimensions 
that  were  within  the  range  of  cold  drawing  to  finished  size 
without  what  was  then  excessive  passes.  We  still  find  this 
method  advantageous  in  some  sizes  of  tubes  on  account  of  its 
simplicity  and  the  ease  of  obtaining  different  sizes  without  any 
change   in   equipment. 

While  this  method  of  passing  the  tube  through  the  rolls 
over  a  plug  and  bar,  pulling  the  bar  out  of  the  tube  by  hand, 
and  passing  the  tube  by  hand  back  over  the  top  roll  to  the 
entering  side  again,  was  possible  with  light  material,  it  be- 
comes very  hvbcjrious  when  the  tubes  were  of  considerable 
weight  and  naturally  led  to  the  introduction  of  other  methods, 
among  the  first  of  which  was  that  knowm  as  the  gapped  roll, 
•  or  back-acting  roll,  or  the  Pilger  process,  but  now  universally 
known    as   the    Pilger   Process,   and    a   process   that   is   just   now 


engaginf^  the'  attention  of  the  tube  makcr>  in  this  country  in 
connection  with  the  production  of  the  extremely  hirge  >izcs  ui 
seamless  tubintr  and  lonfj  len""ths.        (  See    Fiorure   4. ) 


FIG.  4 


In  this  process  the  billet  is  piercetl  with  quite  a  heavy 
wall,  about  T  or  S  times  the  wall  of  the  finished  tube  placed  on 
a  solid  bar  somewhat  longer  than  the  billet,  then  the  bar  and 
billet  are  placed  in  front  of  the  roll,  grasped  by  a  feeding  me- 
chanism and  fed  int(j  the  roll  a  short  distance  each  revolution 
of  the  roll.  About  one-half  the  roll  is  cut  away,  so  that  it 
clears  the  work  entirely  and  leaves  a  gap  through  which  the 
billet  is  free  to  move.  The  groove  in  the  balance  of  the  roll 
is  eccentric  with  the  roll  shafts  and  tapered  from  the  starting 
to  the  finishing  point  of  the  groove.  You  will  note  that  the 
straight  or  original  body  of  the  tube  extends  a  little  beyond  the 
center  of  the  rolls.  The  distance  represents  the  feed  or  the 
amount  of  the  tube  that  will  be  reduced  each  revolution  of  the 
rolls.  The  point  (A)  of  the  rolls  first  attack  the  billet  at  a 
point  (C)  in  the  billet  and  as  the  roll  rotates  a  reduction  will 
be    effected    along   the    dotted    line    (C)    until    the   point    ( B)    in 
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the  roll  is  reached.  As  the  roll  rotates,  the  billet  and  bar  nui>t 
move  in  the  direction  of  the  arrow  (X)  a  distance  equal  to  the 
circumference  of  the  jj^roove  from  A  to  !'>.  When  the  point 
(Jj)  on  the  roll  is  reached,  the  billet  and  mandrel  are  released 
and  throuij;^h  springs  or  ])ressure  cylinders  in  the  feedinj^'  me- 
chanism, the  billet  and  mandrel  are  returned  not  to  the  original 
position  but  advanced  a  little  further  to  a  ])oint  (13)  on  the 
billet  so  that  the  rolls  get  a  new  bite  on  the  billet.  At  the 
same  time  that  this  advance  takes  place,  the  bar  and  the  billets 
are  rotated  90°  so  that  the  opposite  side  of  the  billet  is  i)re- 
sented  to  the  bottom  of  the  groove  where  the  work  is  per- 
formed, it  being'  necessary  to  flare  out  the  sides  of  the  g"roove 
to  ])re\ent  the  edges  from  shearing,  which  would  ruin  the  tube. 
And  so  the  process  continues.  The  rolls  get  a  new  bite  and 
swedge  that  down,  forcing  the  bar  and  billet  back,  releasing 
again,  when  the  billet  slides  a  little  further  through  for  another 
new  bite,  until  the  whole  of  the  billet  except  that  held  in  the 
grips  is  swedged  out.  As  the  billet  is  swedged  (nit,  the  thinned 
out  i)(»rtion  is  forced  off  the  front  end  of  the  bar  so  that  at  the 
finish  of  the  operation,  there  is  left  on  the  l)ar  a  length  equal 
to  about  the  working  surface  (jf  the  roll.  When  all  of  the 
billet  that  can  be  swedged  is  finished,  the  rolls  are  separated, 
the  billet  and  bar  are  passed  through  to  a  bench  where  the 
bar  is  extracted  from  the  billet  and  returned  to  the  mill  for 
further  use  and  the  tube  >ent  on   for  trimming  and  finishing. 

l>oth  the  hand  plug  mill  and  the  pilger  mill  were  being 
used  about  1900  and  1901.  At  this  time  all  tubes  made  were 
cold  drawn,  the  largest  market  for  them  coming  from  the  bicycle 
factories,  but  about  this  time  the  demand  for  them  slowed  up 
and  it  was  necessary  to  find  new  markets  if  the  business  was 
to  continue  to  expand  and  prosper.  Boiler  flues  seemed  to  ofifer 
the  best  field  but  since  the  lap  welded  tubes  could  be  produced 
at  a  comparatively  low  cost  and  were,  generally  speaking, 
satisfactory  under  the  conditions,  then  existing,  it  was  neces- 
sary to  find  some  way  to  produce  seamless  at  much  lf)wer  cost 
than  heretofore.  Therefore,  a  lot  of  experiments  were  started 
at  this  time  seeking  better  and  cheaper  methods  of  production. 
The  point  of  attack  was  first  at  the  piercing  mill  where  the 
problem  was  to  find  a  way  to  produce  a  pierced  billet  with  a 
wall  light  enough  to  be  rolled  into  boiler  flue  gauges  without 
excessive  rolling.  Another  hope  was  that  it  would  be  possible 
to  produce  a  billet  from  the  piercing  mill  that  could  be  cold 
drawn    to    a    boiler    flue    in    one    pass    and    eliminate    all    rolling. 
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vStill  another  hope  was  that  means  couhl  l)e  found  vvherel)y  the 
tiihe  eouUl  l)e  rolled  to  g'aiige  and  sul)se(|uently  snKxjthed  and 
sized  while  hot  and  all  cold  work  eliminated.  So  the  first  of 
what    we   call   automatic   mills   was   desij^ned   and   erected. 

This  lirst  mill  was,  of  course,  (|uite  crude  as  compared 
with  our  ])resent  day  mill  and  we  might  also  say  unsuccessful 
due  to  the  fact  that  the  intentit)n  was  to  follow  out  the  hand 
plug  mill  idea  and  return  the  tube  after  roUin;;-  in  one  ij^roove 
to  the  front  of  the  mill  and  roll  aj2:ain  and  aj^'-ain  in  successively 
smaller  grooves.  This  was  supi)osed  to  be  done  mechanically, 
that  is  returning-  the  tube  to  the  front  of  the  mill  but  the 
weight  of  the  mechanism  due  to  the  fact  that  each  groove  had 
its  own  l)ar  and  mandrel,  and  other  features  proved  its  failure. 
This  failure,  however,  did  not  stop  efiforts  tow^ard  a  solution 
of  the  problem  and  it  was  finally  solved  by  the  ])resent  day 
l)h>g-  mill.        (See   Figure   5.) 


FIG.   5 


The  rolls  of  this  mill  contain  several  grooves  with  a  mandrel 
mserted  in  these  grooves  and  supported  by  a  long  bar.  The 
tube  is  forced  over  the  mandrel  or  plug  and  in  the  groove  of 
the  rolls  and  elongated  by  rolling  to  the  desired  length,  the 
wall  thickness  being  decreased  and  to  the  approximate  O.D. 
desired.  (The  billet  is  returned  to  the  front  of  the  mill  by 
raising  the  top  roll  automatically  and  using  stripper  rolls  which 
will   l)e   described   in   the   movie.)      Only   one   bar   in    one   groove 
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IS  employed  at  a  time  however,  in  this  mill,  the  development 
work  in  piercing-  a  thin  walled  tube  having-  been  successful.  A 
■water  cooled  bar  is  used  and  is  supported  by  barrel  guides 
spaced  at  intervals  along-  its  length.  Inasmuch  as  only  one 
groove  is  used,  it  permits  the  other  grooves  being  of  either  a 
larger  or  smaller  size  so  that  different  size  tubes  can  be  rolled 
without  the  necessity  of  changing  the  two  rolls.  It  is  not  prac- 
tical to  pierce  as  thin  a  wall  as  is  always  desired  and  neither 
is  it  the  best  practice  to  endeavor  to  pierce  as  thin  as  desired. 
In  general,  one  endeavors  to  pierce  as  heavy  a  wall  as  pos- 
sible so  as  to  reduce  the  severity  of  action  on  the  steel  and 
then   roll   to  the   desired  thickness   on   the   plug  mill. 

As  the  product  leaves  this  mill  it  is  not  especially  smooth 
of  finish  or  true  as  to  diameter  but  the  wall  thickness  is  how- 
e\'er,  definitely  determined  in  this  operation.  It  then  passes  to 
the  reeler  which  is  somewdiat  similar  to  the  piercing  mill,  being 
an  oblique  rolling  operation,  and  which  by  means  of  another 
mandrel  and  the  rolls  burnishes  or  gives  a  finish  to  the  O.D. 
and  I.I),  of  the  tube.      (Fig.  G. )     The  rolls  in  this  operation  are 
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FIG.  G 

flat  however,  instead  of  barreled  as  in  the  piercing  mill.  After 
this  operation,  the  tube  being  slightly  over  the  diameter  dc- 
sir-ed,  it  passes  to  a  sizing  mill  witli  a  single  groove  or  sinking- 
mill  where   it   is  lirought   to   size. 
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Sizing-  may  he  of  Iwo  ly|)c>  i  I  )  KulHng  hftwccn  one  or 
more  pair  ot  rolls  to  obtain  the  roun(lne>s  and  diameter  desired, 
and  Cv)  the  operation  known  as  sinking;'  wherein  the  tnhe  is 
passed  through  suceessive  ])airs  of  rolls  of  diminishing  groove 
diameters  in  order  to  prodnce  a  tube  of  a  diameter  smaller 
than  that  ])ractical  to  roll.  I'or  exami)le,  a  lube  of  '.V  O.l).  in 
such  a  mill  can  be  reduced  to  'i"  O.I),  or  \y/'  O.l).  Sizing  is 
accomplished  in  this  operation  also.  It  has  usually  been  found 
necessary  in  using  this  type  of  sizing  mill  to  inler])ose  after 
the  reeling  operation  a  reheating  furnace  to  bring  the  material 
back  to  a  temperature  (usu;dly  abo\e  the  critical  ])oint)  at 
which   it   will   be   plastic   enough   to   flow   readily. 

The  sizing  mill  is  merely  a  single  groove  'i  hi  mill  cjf 
such  diameter  groo\e  to  give  the  size  desired  allowing,  of 
course,  for  the  contraction  of  the  tube   when  cold. 

The  sinking-  mill  may  consist  of  as  high  as  sixteen  2  hi 
rolls  with  diminishing  groove  diameters,  the  pass  lines  of  which 
are  in  a  strciight  line  but  wdiose  axes  are  set  at  an  angle  of  45° 
with  one  another.  These  rolls,  of  course,  revolve  at  different 
speeds  to  allow  for  the  elongation  taking  place  in  decreasing 
the  diameter  and  this  allowance  is  such  as  t(j  overcome  in  most 
cases  any  hea\-ying  up  of  the  wmII  of  the  tube  due  to  decreasing 
its  diameter. 

The  tube  is  then   deli\ered   to  the  cooling  table. 

To  those  who  are  familiar  with  seamless  tubing  the  terms 
"Hot  Finished"  and  "Cold  Drawn"  will  not  be  new,  the  exact 
difference  between  these  methods  of  finishing  may  not  be  gen- 
erally understood.  A  tube  which  has  gone  through  the  oper- 
ati(Mis  heretofore  described  and  after  delivery  to  the  cooling 
table  is  given  the  hnishing  operations  and  shipped  is  know-n 
as  a  "Hot  Finished"  tube.  If,  howe\'er,  after  being  delivered 
to  the  cooling  table  following  these  identical  operations,  it  is 
sent  to  the  cold  draw  department  and  here  gi\'en  any  number 
of  draw  passes  and  then  finished,  it  is  what  is  known  as  a 
"Cold    Drawn"   or   "Cold    Finished"   tube. 

The  "Hot  Finished"  tubes  are  given,  as  soon  as  cool  enough, 
a  preliminary  surface  inspection  and  then  straightened.  This 
latter  operation  is  accomplished  on  various  types  of  equipment 
such  as  a  gag  press,  a  straight  rolling  operation  or  (;blique 
rolling.  Following  this  operation  it  can  be  cut  or  trimmed  to 
length  and  it  is  here  that  the  usual  specification  and  other  tests 
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are  made.  A  linal  inspection  is  then  made  on  the  material 
checking  the  O.D.,  I.D..  and  wall  for  dimension  and  giving  the 
O.D.  and  I.D.  a  critical  surface  inspection.  This  final  inspection 
is  followed  by  hydrostatic  tests  for  all  material  such  as  Boiler 
Tubes.  Line  Pipe,  Standard  Pipe  and  others  intended  to  with- 
stand internal  pressure.  This  test  is  really  a  hangover  from 
the  welded  tube  where  such  a  test  was  made  in  order  to  detect 
imperfect  welds,  etc..  which  cannot  be  detected  on  visual  in- 
spection. The  absence  of  such  a  condition  in  seamless  material 
however,  classes  this  test  as  an  additional  precaution  as  in- 
variably a  seamless  tube  fails  only  in  the  presence  of  an  injurious 
surface  defect. 

Returning  now  to  the  tube  as  delivered  to  the  cooling  table, 
we  Avill  assume  that  it  is  desired  to  produce  from  this  tube 
one  which  is  smaller  in  diameter  than  can  be  finished  by  the 
Hot  Rolling  process,  of  thinner  wall,  closer  tolerances  or  better 
finish.  This  will  be  accomplished  by  drawing  the  tube  cold 
through  a  die  and  usually  over  a  mandrel,  the  die  being  of 
smaller  diameter  than  the  tube  to  be  drawn  and  the  space 
between  the  die  and  mandrel  less  than  the  wall  thickness  of 
the  tube.  It  is  necessary  however,  to  prepare  the  tube  for  this 
operation,  it  not  being  in  condition  for  this  operation  imme- 
diately following  the  cooling  table.  This  is  done  by  reducing 
one  end  of  the  tube  for  a  distance  of  from  4"  to  0"  to  enable 
it  to  be  passed  through  the  die  and  gripped  by  the  pliers,  which 
are  attached  to  a  continuous  chain  and  pull  the  tube  through 
the  die.  This  pointing  of  the  tube  is  done  hot  under  a  con- 
ventional swaging  hammer.  The  tube  is  also  covered  with  a 
light  close  adhering  mill  scale  which  must  be  removed  by 
pickling  and  also  it  must  be  coated  with  a  suitable  lubricant. 
This  last  step  is  performed  after  the  tube  has  been  pickled  and 
washed  to  remove  acid  and  drying,  by  immersing  in  a  tube 
containing  whatever  lubricant  is  being  used.  The  operation  is 
simple  and  suitably  shown  in  the  movie  so  no  further  descrip- 
tion of  the  mechanical  features  will  be  given.  The  speed  of 
drawing  varies  from  ^o  to  (iO  ft.  per  minute  and  the  reductions 
in  cross  sectional  area  for  any  one  pass  from  15  to  45%.  The 
successful  drawing  of  a  tube  is  much  more  difficult  than  the 
drawing  of  a  solid  such  as  shafting  due  to  the  inability  to  ob- 
tain as  good  a  pickle  and  lubrication  on  the  I.D.  as  the  O.D. 
and  also  the  increased  surface  exposed  to  friction.  These  con- 
ditions place  some  restrictions  on  the  drawing  of  tubing  not 
present   with    solids.      (See   Figure    T.) 
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As  ni)t(.'(l  from  the  name  a])|)l_\in,L;  to  this  ()])erati()n.  all  the 
work  on  the  metal  is  done  cold  or  at  room  temperatures.  Any 
cold    work    hardens    the    tuhe    considerahlv.    in    fact    its    hardness 


FIG.  7 

is  practicall_v  proportional  to  the  per  cent  reduction  of  area 
resulting"  from  the  pass.  Inasmuch  as  the  smallest  O.D.  which 
can  he  produced  (with  some  exceptions)  hot  finished  is  2"  and 
the  gauge  or  thickness  .109"  (12  B.W.G.)  with  the  restrictions 
in  reducing  the  tuhe  ohtaining  it  is  obvious  that  in  some  cases 
a  number  of  cold  draw  passes  must  be  made.  In  making  these 
succeeding-  passes,  lioweA'er,  it  is  essential  that  the  tube  be 
once  again  in  a  soft  or  ductile  condition  instead  of  hard  as  it 
is  left  following  the  preceding-  draw  pass.  This  is  accomplished 
by  again  annealing  the  tube  at  a  suitable  temperature  (about 
;00°C— 1292°F)  thus  relieving  this  cold  draw  hardness.  The 
I^erforming  of  this  operation  with  its  attendant  scale  naturally 
calls  also  for  a  repetition  of  the  pickling  and  annealing  oper- 
ations. These  operations  are  cyclic  for  each  draw  pass  until 
the  tube  reaches  the  desired  size.  The  inherent  hardness  in 
the  tube  following  this  final  draw  pass  again  necessitates  an 
anneal  (in  most  cases)  before  the  tube  is  marketable.  There 
is  a  ditTerence  in  the  degree  of  the  anneal  given  the  tube 
finally,  however,  depending  on  the  physical  properties  desired. 
The  anneal  given  betw'een  passes  is  such  as  to  develop  the 
maximum  softness  and  ductility  while  in  the  final  anneal  it 
may   vary   anywhere   from   400°C   to   about    T(H)°C    depending   on 


the  physical    properties   desired.      The   htwer   anneals   i,M\ing-   the 
stiffer  tul:)e. 

Xow  returning,  since  we  have  g'i\en  a  brief  description  of 
the  two  processes,  to  the  hot  rolled  tulje.  we  will  discuss  some 
of  the  uses  and  materials  used  in  making  seamless  tubes.  To 
withstand  the  drastic  ])iercing  operation,  the  highest  quality 
open  hearth  steel  is  required  and  the  ability  to  prcjduce  this 
high  quality  steel  has  been  one  of  the  serious  handicaps  of  the 
development  of  seamless  tubular  products.  In  the  last  few 
years,  however,  the  demand  has  increased  by  leaps  and  bounds 
and  the  production  has  not  been  able  to  keep  pace  with  the 
demands.  Some  idea  of  the  growth  in  the  last  six  years  can 
be  gathered  from  the  A. I. S.I.  which  (|Uoted  in  gross  tons  is 
as   follows : 

1922—257,835 

1927—864,140 

Additional  capacity  represented  by  several  new  mills  con- 
structed in  the  last  year  or  so  amounting  to  about  250,000 
gross  tons  will  bring  the  capacity  to  well  over  1,000,000  gross 
tons  per  year  or  an  increase  of  from  250,000  (^  million)  to  a 
million  gross  tons  in  a  period  of  six  years  or  400%.  At  the 
same  time  seamless  is  now  beginning  to  be  used  for  Standard 
IMpe,  being  now  available  in  the  standard  pie  sizes  at  a  nom- 
inal premium  over  welded.  The  regular  boiler  tube,  or  mild 
steel,  as  represented  by  .10-. 20  carbon,  has  a  prominent  position 
among  the  various  steels,  it  being  used  for  such  material  as 
Boiler  Tubes,  Standard  Pipe.  Oil  Cracking  Tubes,  or  tubes  for 
high  pressure  and  temperature  (although  there  is  a  tendency 
to  allow  higher  carbon  now  since  the  issue  of  A.S.T.M.  Speci- 
fication A-106-20)  and  the  regular  "run  of  mine"  mechanical. 
I  might  here  explain  •'mechanical'"  tubing  by  saying  that  this 
is  the  class  of  tubing  used  for  machine  parts,  as  typified  by  the 
auto  trade,  bushings  and  other  such  similar  uses  it  usually 
being  made  cold  drawn.  A  large  quantity  of  this  analysis  is 
also  used  for  line  pipe. 

There  is  also  a  quantity  of  .20-.3()  carbon  used,  it  being 
mostly  mechanical  and  airplane  tubing,  where  a  somew^hat 
higher  strength   is   desired. 

Among  the  other  plain  carbon  steels  .30-.40  occupies  a 
prominent  place,  it  being  used  for  Casing  and  Drill  Pipe  for 
oil  country  work,  oil  well  tubing,  some  high  jjressure  lines  (one 
line    15.(M)(i#    per    sq.    in.)    and    also    mechanical    and    couplings. 
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Like-wise,  since  the  ;i(l\ent  of  A-]0(I-";?()  iliere  has  been  soni' 
>\  tliis  analysis  used  f(jr  hiiji'h  pressure  piping  as  it  has  a 
iiii^her  ultimate  strength  and  ])rop()rtional  limit  and  consequently 
a  somewhat  hii^lier  creep  stress.  This  i^rade  has  also  been 
used  in  a  few  isolated  cases  for  boiler  tubes  but  was  not  enough 
-uccess   to   warrant   its  adoption. 

There  has  likewise  been  a  number  of  alloy  steels  used  such 
s  '5^2%  nickel,  copper  bearing',  low  carbon  chrome  nickel, 
chrome  \anadium  a.nd  others.  The  most  recent  development 
in  this  line  beiny-  in  the  stainless  steels  where  Chrome  Xickel 
IN-S)  is  bein^'  experimented  witli  and  in  several  cases  suc- 
cessfully in  the  manufacture  of  oil  cracking  tubes.  The  price 
of  this  alloy  is  verv  high  however,  and  it  is  not  likely  it  will 
tind  a  wide  spread  demand  for  some  time  until  improved 
jirocesses  and  equipment  reduce  its  cost.  Practically  all  of  the 
analyses  are  obtainable  in  both  the  "'Hot  Finished"  and  "Ccjld 
Drawn'"  condition  althcug-h  I  might  say  that  it  is  quite  some 
trick  to  cold  draw  the  stainless  material.  It  would  be  rather 
difficult  to  give  you  the  physical  properties  of  these  steels  in 
either  the  cold  drawn  or  hot  finished  condition  but  I  might 
-ay  that  the  hot  finished  material  will  have  about  the  same 
properties  as  would  be  expected  from  any  other  material  such 
as  bars  of  a  comparable  section.  There  is  quite  an  appreciable 
air  quenching  effect  on  hot  finished  material  of  the  lighter  walls 
so  that  the  "As  Rolled"'  physicals  are  dependent  to  some  extent 
on  the  section.  Other  variables  also  effect  these  properties  such 
as  finishing  temperatures,  etc.  In  general  however,  we  can  say 
that  in  going  from  a  wall  thickness  of  ^"  to  Yz"  and  over 
there  will  be  a  reduction  in  ultimate  strength  of  about  10% 
and  about  •^5%  on  the  yield  point.  These  figures  are  based 
on  a  .30  carbon  steel  and  would  be  somewhat  less  for  a  low 
carbon  due  to  the  fact  that  such  an  analysis  is  less  susceptible 
to  cooling  effect. 

It  is  still  more  dift'icult  to  give  you  any  actual  figures  on 
cold  drawn  as  the  number  of  variables  affecting  the  properties 
are  for  this  class  of  material  much  greater.  For  example,  we 
have  the  variables  of  analysis,  bench  reduction  and  final  anneal. 
To  illustrate  this,  let  us  take  a  steel  of  normal  or  "As  Rolled" 
properties  amounting  to  about  60,000#  per  sq.  in.  and  having 
a  yield  point  of  32,O00#.  Xow  by  using  a  bench  reduction  of 
about  35%  we  can  increase  the  ultimate  strength  to  over  100.- 
<»00#   per  sq.   in.   and   the   yield  point  pretty   near  the   same   fig- 
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lire.  Of  course,  this  is  all  done  at  the  expense  of  ductility  and 
the  tube  in  this  condition  is  quite  hard  or  brittle.  This  is 
where  the  final  anneal  serves  its  purpose  so  that  after  making; 
a  tube  with  such  a  reduction  some  of  the  embrittlement  can 
be  removicd  and  the  tube  restored  to  either  its  original  or  an 
intermediate   condition   depending   on    the   properties   desired. 

Before  closing-  it  might  be  well  also  to  say  just  a  word 
about  variations  or  tolerances  that  can  be  maintained  on  such 
material.  As  would  be  expected  it  is  not  possible  to  maintain 
on  "Hot  Finished"  tubes  the  nicety  of  control  of  dimensions 
that  are  feasible  on  cold  drawing  due  to  the  fact  that — -(1)  Hot 
steel  does  not  permit  of  the  close  observation  and  measurement 
while  being  worked  as  does  cold  steel  and  (2)  the  equipment 
adapted  to  hot  working  is  more  rugged  and  not  as  delicate  of 
adjustment  as  that  used  for  cold  work.  For  example,  3/64" 
tolerance  may  be  taken  on  a  3"  O.D.  hot  finished  tube  while 
such  a  tube  cold  drawn  and  with  a  light  final  anneal  can  be 
finished  to  .010".  There  are,  of  course,  also  conditions  where 
even  cold  drawn,  however,  we  could  not  work  to  .010"  on  a  3" 
tube  such  as  on  tubes  with  very  light  walls  as  compared  to  the 
O.D.  on  which  a  certain  amount  of  ovality  may  result  and 
also  on  the  higher  anneal  where  not  only  scale  conditions  effect 
the  tolerance  but  also  out  of  roundness  due  to  sagging  of  the 
tube  at  the  high  heat  of  annealing  from  its  own  weight.  These 
matters  are,  however,  more  or  less  detail  but  it  will  give  you 
some  idea  of  what  can  be  done  with  seamless  as  compared 
with  lap  welded  and  butt  welded. 

No'W  if  you  will  permit  me  we  will  pass  on  to  the  movies. 
These  pictures  were  taken  at  the  Ellwood  City  Plant  of  the 
National  Tube  Company  which  was  the  hrst  of  the  modern 
seamless  tube  plants  to  be  constructed  and  also  the  largest. 
It  is  from  this  mill  that  the  seamless  tube  industry  has  de- 
veloped. The  particular  hot  mill  which  will  be  shown  is  the 
first  Piercing  and  Expanding  Mill  built  and  is  the  pattern  for 
all  of  those  which   have  followed. 

PRESIDENT:  Before  we  go  into  a  discussion  of  the 
paper,  we  have  with  us  one  of  our  members  who  has  some- 
thing on  his  mind,  which  is  the  impelling  force  that  has  brought 
him  to  Pittsburgh  and  to  this  meeting  tonight.  He  feels  that 
he  must  get  it  oft"  his  chest,  so  Mr.  Devans,  Past  President  of 
this  Club,  you  are  aft'orded  opportunity  to  say  what  you  please 
at  this  time. 
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MR.  E.  j.  DEVANS:  Mr.  President.  Members  and  Guests: 
Yes.  I  would  like  to  say  a  word  or  two.  Ordinarily  I  resent 
the  invitation  to  talk,  but  on  this  occasion  I  would  like  to  say 
a  few  words.  1  am  informed  that  the  reason  for  my  absence 
at  the  Annual  Meeting  was  due  to  illness.  I  am  afraid  some 
of  my  friends,  in  order  to  fix  up  a  reasonable  excuse,  made  the 
statement  that  I  was  ill.  The  real  reason,  however,  was  due 
to  ccjnditions  beyond  my  control  and  contrary  to  my  desire  to 
be  present  on   that   occasion. 

I  desire  to  express  at  this  time  my  appreciation  to  the 
members  of  the  Club  and  the  committee  responsible  for  the 
selection  of  the  wonderful  presents  of  which  I  was  the  recipient. 
Nothing  else  that  you  could  have  given  me  would  have  pleased 
me  quite  as  much.  I  cannot  think  of  anything  in  the  presents 
selected — fishing  tackle  of  every  variety  and  a  magnificent  gun, 
as  well  as  a  very  handsome  picture  of  a  hunting  scene — that 
at  least  an  amateur  sportsman,  or,  for  that  matter,  a  profes- 
sional would  find  wanting  when  he  might  hie  himself  away 
to   the   streams   or  woods   and,   again   I   thank   you. 

PRESIDENT:  Gentlemen,  the  presentation  of  this  won- 
derful paper  and  these  moving  pictures  has  been  so  complete 
that  I  do  not  know  whether  there  is  any  question  you  would 
like  to  ask  or  not.  If  there  is,  I  think  Mr.  Passmore  has  voice 
enoiugh  left  to  answer.  Are  there  any  questions?  Mr.  Seley, 
would  you  care  to  add   anything? 

MR.  C.  A.  SELEY:  I  do  not  know  that  I  have  any  ques- 
tion. I  do  "wish  to  express  my  appreciation  of  the  young  gen- 
tlemen who  have  given  us  such  an  intelligent  and  adequate 
view  of  the  entire  process  of  tube  production.  I  had  no  idea 
there  was  so  much  to  it  in  detail. 

PRESIDENT:  Does  any  one  else  desire  to  make  any 
remarks? 

MR.  P.  A.  BEVAN:  I  would  like  to  ask  the  speaker 
whether  the  A.  O.  Smith  resistance  butt  weld  is  causing  the 
National  Tube   Company  any   trouble. 

MR.  PASSMORE:     Do  you  speak  of  the  seamless  tube? 

MR.    BEVAN:     The   welded   tube. 

MR.  PASSMORE:  I  cannot  speak  for  the  lap  weld,  but 
as  far  as  the  seamless  tube  is  concerned,  I  can  say  no.  Does 
that  answer   the  question? 
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MR.   BEVAN:     Yes  sir. 

PRESIDENT:      Mr.    Selkirk,   yould   you   add    something? 

MR.  W.  M.  SELKIRK:  (Ciiief  Engineer,  Seamles.s  Tube 
Division,  Pittsburg-h  Steel  Co. )  Mr.  Chairman  and  Gentlemen : 
I  have  not  prepared  a  written  discussion  of  the  paper.  I  think 
that  it  has  been  very  well  presented  and  in  full  detail  and 
have  no  remarks  to  make   concerning  it. 

Perhaps  it  will  be  of  interest  to  those  present  t(j  know  that 
one  of  the  main  advantages  of  the  Pilger  Mill  over  the  Auto- 
matic Mill  as  described  tonight  is  that  while  in  the  Automatic 
Mill  it  is  necessary  to  use  rolled  billets,  the  Pilger  process  per- 
mits the  use  of  cast  ingots.  Cast  ingots  have  been  used  in 
Automatic  Mills  in  Europe  for  sometime,  but  tubes  cannot  be 
produced  economically  by  this  means  in  this  country  since  it 
constitutes  as  many  as  eighteen  passes  for  the  pierced  billet 
in  the  Automatic  Mill  to  produce  a  finished  tube  from  the  cast 
ingot. 

In  regard  to  the  length  of  tube  that  can  be  produced  in 
the  Automatic  Mill,  I  think  ab(jut  50'  is  the  maximum.  The 
Pilger  Mill  wall  produce  tubes  of  much  greater  length  and  I 
believe  of  heavier  iwalls  than  is  possible  to  produce  on  the 
Automatic  Mill.  Tubes  have  been  recently  produced  on  Pilger 
Mills  in  this  country  considerably  over  lOU'  in  length,  I  think 
132'.  Tubes  of  this  length  cannot  be  produced  on  the  Auto- 
matic Mills. 

I  think  the  paper  has  been  very  w^ell  presented  and  that 
the   author   should   be    commended   very    highly. 

MR.  G.  P.  McNlFF:  Regarding  the  Pilger  process,  al- 
though this  method  can  make  a  tube  130  ft.  long,  what  is  its 
commercial  use?  What  can  be  done  with  it?  Could  a  tube 
like  this  be  shipped  on  our  railroads?  Even  if  this  would  be 
possible,  the  handling  of  the  length  in  any  oil  field  would  be 
nearly   impossible. 

In  regard  to  the  Pilger  process  not  using  a  bloom  or  rolled 
product,  but  piercing  a  heavy  wall  casting,  this  is  commercially 
possible  although  the  work  done  in  the  many  passes  in  the 
blooming  and  bar  mills  has  its  very  great  advantages  as  to 
quality.  It  takes  a  very  fine  quality  of  steel  to  make  a  tube  in 
the  automatic  mill  as  the  piercing  to  a  much  thinner  wall  thick- 
ness requires  the  highest  quality  of  steel,  whereas  the  Pilger 
process  of  piercing  a  heavy  wall  does  not  require  this  exact- 
ness  in   quality. 
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I'I\  I''.SI  I  )K-\'r  :  -Mr.  l';issnii)re  lia\c  vdu  anything'  further 
that    N'lUi    would    like    to   say." 

MU.  l'.\SS.M(  )K1"'.  :  1  do  not  hclicvc  there  is  anything,'- 
furtlier  1  wmild  wish  to  say.  1  can  only  repeat  that  I  am 
sorry  that  1  \\a>  not  able  to  reafl  the  paper  myself.  JUit  I 
want  to  thaid<  Mr.  h'indlater  for  reading'  it  ior  me.  1  do  ncjl 
know  that  1  ha\e  anything  more  to  say.  If  any  c|uestions 
come  to  ^•our  mind  later  that  }-ou  would  like  to  ask,  we  would 
be   onh'   too  glad   to   answer   them. 

MR.  vS.AML'I^L  L\'X:,':  I  am  m-t  going  to  try  to  discuss 
the  i)a])er  of  the  exening  as  in  my  i-]Mnii)n  it  is  a  subject  which 
the  ordinary  railroad  man  has  not  had  an  apportunity  to  get 
sufficient  information  on  to  be  able  to  discuss  intelligently. 
However,  I  was  \-ery  much  interested  in  the  question  Mr.  Mc- 
Xiff  brought  up  as  to  how  we  would  ha.ndle  shipments  of  pipe 
iiaving  a  length  of  lo'i  ft.,  in  other  words,  I  am  w^ondering 
what  we  would  do  with  shipments  of  this  kind  if  they  were 
offered  to  the  railroads  for  movement.  As  a  number  of  the 
gentlemen  present  know,  I  am  a  member  of  the  American 
Railway  Association  Loading  Rules  Committee  and  very  much 
interested  in  the  formulation  of  .A.R.A.  Loading  Rules  for  the 
safe  handling  of  \arious  commodities.  With  particular  reference 
to  pipe  shipments  the  Loading  Rules  Committee  has  recently 
had  some  very  interesting  studies  and  experimental  tests  to 
improve  their  rules  for  the  handling"  of  pipe  shipments,  how- 
ever, the  Committee  has  not  as  yet  had  the  problem  of  trying 
to  formulate  rules  to  take  care  of  pipe  or  tubes  132  ft.  long, 
and  I  question  whether  tubing  of  this  length  could  be  loaded 
and  handled  in   volume  by   the  railroads   successfully. 

Going  back  to  the  paper  of  the  evening,  I  feel  sure  that 
everv  member  present  will  agree  with  me  in  that  we  have  had 
a  most  interesting  and  instructive  paper,  and  I  w^ould,  there- 
fore, like  to  make  a  motion  that  Mr.  Passmore  and  his  asso- 
ciate be  tendered  a  \-ote  of  thanks  for  the  paper  and  illus- 
trations. 

The  moti<m  tendering  to  Air.  Passmore  and  Mr.  Findlater 
a  vote  of  thanks  was  duly  seconded  and  carried  by  imanimous 
rising  vote. 

Upon  motion,  duly   seconded,  meeting  adjourned. 

J.    D.    COXWAY,    Secretary. 
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3n  UJFmnrtam 


W.  H.  HOLBROOK 
Died  February  22,  1928 

EGBERT  H.  GOLD 
Died  November  3,  1928 


KiathaKI 

MECHANICAL  LUBRICATOR 


Ideal  Lubrication 


For  Long  Runs 


Jathan  Mechanical  Lubricators 
)rovide  ideal  lubrication  for  the 
.ongest  runs  and  severest  service: 
Because — 

1.  They  are  furnished  in 
8  pt.,  16  pt.  and  20  pt. 
capacities  which  is  am- 
ple oil  supply  for  the 
longest   runs. 

2.  They  provide  separate 
feeds  for  every  steam 
cylinder  on  the  loco- 
motive and  each  sepa- 
rate feed  is  independ- 
ently adjustable.  This 
permits  proper  lubrica- 
tion   of    all    auxiliaries. 


3.  They  need  not  be  re- 
membered by  the  en- 
gineman.  The  only  at- 
tention required  is  fill- 
ing  at   the   terminal. 

4.  They  insure  uniform 
lubrication  every  mile 
the  engine  runs, 
whether  drifting  or  us- 
ing steam.  The  feeds 
are  set  at  the  terminal 
when  the  lubricator  is 
applied  and  need  not 
be  changed  by  the 
crew. 

5.  They  feed  oil  in  pro- 
portion to  the  work 
the  engine  does. 

All  these  factors  make  for  more 
dependable,  more  economical 
locomotive   performance. 


NATHAN   MANUFACTURING  COMPANY 
250   Park   Avenue,   New  York 

58;    Market    Street  14     E.     Jackson     Blvd.  G.    F.    Cotter    Supply    C^ 

SAN      FRANCISCO.      CAL.  CHICAGO.   ILL.  HOUSTON,    TEX. 

412    Bisbee    Bldg..    JACKSONVILLE.     FLA. 
Export    Dept..    Internationa]    Railway    Supply    Co.,    30    Church    St..    N.    Y. 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in   1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades   of    Tool    Steel,    and    the 

pioneers   in   the  manufacture  of   high   quality 

Vanadium  Steels. 


KING 

METALLIC      /^\    PACKINGS 

for  Locomotive  Piston    (  m  Um  )    sccuri.y'Slci. 

Rofl«;     Valvf*   Sf*»mc   arirl       \     mllU^r     /       ^'"^    Indestructible    Oil    Cups 
I\.OaS,     V  aiVe   OiemS    ana        \     >^|j^    /        Kinu    Hand    Boring    Lathe 

Ail-    Piimr»c  \  ^~~.^  ^/         Gollmar    Bell    Ringer 

/\ir    rumps.  ^^^1::=:?^  Leach    Sanders 

Rec.    U.    S.    Pat.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA.  PA. 


LOCOMOTIVE 
STOKERS 

Manufactured  by 

THE  STANDARD  STOKER  COMPANY 

INCORPORATED 

350  Madison  Avenue,  New  York,  N.Y. 


Foundries   and  Works 
Erie  and  Pittsburgh,  Pennsylvania 


CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO,      ST.  LOUIS.      ST.  PAUL.      RICHMOND,     DENVER, 
SAN   FRANCISCO,        DALLAS.        PITTSBURGH,        DETROIT 


''He  That  Reads  May  Save."    (B  &  T) 

SELLERS 

OF  RECLAIMED  A.  R.  A.  PRCMDF- 
TESTED    FREIGHT    CAR    PARTS 

BUYERS 

OF  RETIRED  FREIGHT  CARS 
AND  EQUIPMENT 

BRIGGS  &  TURIVAS,  Inc. 

Pittsburgh   District   Address — Imperial,   Pa. 

Phone — Imperial  132 

General  Offices:    Blue  Island   (Chicago),  III. 

PLANTS 
Blue  Island.  111.  Chicago  Heights,  111.  Pittsburgh,  Pa. 

Do  You  Get  Our  Stock  Lists? 


Include  Maintenance 

"Maintenance"  is  the  stone  which  trips  the  unwary. 

Add  to  "First  cost"  the  expense  of  shopping  during  years  of 
service. 

On  this  basis  Davis  "One-Wear"  Steel  Wheels  are  the  most 
economical.  They  avoid  the  expense  of  contour  con- 
ditioning. 

AMERICAN  STEEL  FOUNDRIES 

'^  New  York  CHICAGO  St.  Louis  ^ 

YOUNGSTOWN 

ALL   STEEL   CORRUGATED   FREIGHT  CAR  DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 


Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 


MANUFACTURERS     OF 


FREIGHT  and  PASSENGER 

-:-  CARS  -:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY   IRON   WHEELS 

COMPLETE   FACILITIES    FOR    REPAIRING    CARS 

OFFICES 
New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle,  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum      ^gg^cWI^ 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,    Nickel   and   other  Alloy  Steel   Castings  a 

Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY    EXCHANGE    BUILDING 

Chicago,  Illinois 

New    York,    9    Park    Place  Philadelphia,  1738  Commercial  Trust  Bldr. 

Boston.    80    Boyhton    St.  Washington,    D.    C,    318    Munsey    Bide. 

San    Francisco.    1302    Hobart    Bldg.  St.  Paul,  1523  Merchants  Nat.  Bank  Bide. 

Montreal.    Canada.    65    Dalhousie    St. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar  Building — 420  Lexington  Avenue 
New  York  City 


CHAIR   CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Ha!c 
&  Kilburn  car  seats  during  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

H.  &  K.  Hale   &   Kilburn  Company 

Rotating    Chair  General    Offices   and   Works: 

^^    *  «  1800  Lehigh  Ave.,  Philadelphia 


NORTON   JACKS 

FOR  CAR  AND  LOCOMOTIVE  WORK 

In  Various  Sizes  and  Capacities 
A   Thoroughly   Proven    Self-Lowering   Type   of    Ball    Bearing    Jack 


JOURNAL  JACKS 

Of   Special   Design — Built  For    Heavy    Duty 


A.  O.  NORTON,  Inc. 


3d  Ave.  at  15th  St. 


Moline,  III. 


Pittsburgh  Representative: 

O.  L.  WRIGHT 
421   Chestnut  St.,  Philadelphia,   Pa. 


Grip  Nuts  Above  the  Sills 

FAST  freights  speeding  through  wind  and  rain.  A  few  carlin 
or  purlin  bolts  missing  means  damaged  lading,  damage 
claims,  "bad  order"  cars. 

There  is  a  perfect  locking  and  holding  device  for  bolted 
parts  above  the  sills — Grip  Holding  Nut  No.  2. 

When  roof  purlin  and  carlin  bolts  are  Grip  Nut  protected  — 
it  doesn't  rain,  so  far  as  the  lading  in  that  car  is  concerned. 

The  improved  Grip  Holding  Nuts  are  applied  easily  and 
quickly;  they  do  not  turn  the  bolts;  they  lock  automatically; 
they  hold  bolts  firmly  and  permanently  in  place;  they  hold 
until  you  wrench  them  off. 

GRIP  NUT  COMPANY 


5917  South  Western  Avenue 


Chicago,  Illinois 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    RoofinB 
Tucolith    Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screen* 
Universal    Car    Window    Screens 
N'ational     Standard     Steel     Trap    Doors 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket     Insulation 

Tucork    Insulation    for    Car    Floors 

Tuco    Floor    Plate    Preservative 

Rclipse    Deck    Sash    Ratchets 

Ste«l    Car    Sheathing.    Panels    and    SlaU 

Reliance     Sa«h     Balances 

Perfection    Sash    Balances 

Brown     Window    Sash     Weatherstrips 

PEOPLES  GAS   BUILDING 
CHICAGO 


FHRJTE 

in  a  hatf-cenfury  of 

Q/7t/naQ,e^s  product/on^ 
hg^s  spun  out  a  record 
of  performance 
that  is 

uneqi/a//ec/\n  the 
history  of  insulated 
wires  and  cables 


<:>^^^.- 


TSIKERITE^ 


\^.- 


Making   Coal 

Produce   More 


"DY  compelling  the  boiler  to 
■^  develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD     STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 


PHILADELPHIA,  U.  S.  A. 


SELLERS 

Non-Lifting 
Safety  Squirt 

Delivers  a  strong  jet  of 
cool  water. 

Water  admitted  auto- 
matically before  steam. 
Cannot  discharge  steam 
from  hose  nozzle. 
Automatically  drains 
both  steam  and  water 
pipe. 

Patented  Vent  Valve 
prevents  water  pipe 
freezing  in  winter. 
Operated  by  a  single 
steam  valve  in  the  cab. 


(¥^ 


THE  CROWE  SAFE 


Patented 


Listed  as  Standard  by  Underwriters' 

Laboratories,  Safety  Appliance  No.  438. 

Officially  Approved  by  Industrial 

Commissions   and   Safety  Committees. 

Crowe   Safety   Saws   for   either 
Electricity  or  Air  Power. 

Electric  Saw  known  as  Type  CC — powered  hy  Gen- 
eral  Electric  Universal  Motor   for   110  or  220  volts. 

Air  Driven  Saw,  known  as  Type  B — powered  by 
high   grade,   universally   adopted   Air   Motor. 

Speeds  up  your  work — saves  you  money.  Made  in 
three  sizes  as  follows: — 6"  cuts  up  to  1-^4" — 8"  cuts 
up  to  2-1/4"  and  12"  cuts  up  to  A-yk". 

This  Saw  will  cut  faster  and  last  longer  than  any 
other  portable  saw  made,  due  to  increased  power 
and    rugged   construction. 

Let   us   send  you  circulars  and  prices. 


The  Crowe  Manufacturing  Corporation 


317  Sycamore  Street 
CINCINNATI,  OHIO. 


OKONITE     (RUBBER)     and    VARNISHED     CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITB' TAPE  M ANSON  TAPE 

THE  OKONITE  COMPANY 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  Inc. 

^fM||.  Factoriea:    Passaic,    N.    J.  -  Pateraon.   N.    J.  ..jgff"'^ 

^SgS^     ^'^"  Otfieea :    New  York  -  Chicago  -  Pittsburgh  -  St,  Louis       J^^^ 
ft^S^B      Atlanta  -  Birmingham  -  Sart,  Franeiaeo  -  Lot  Angeles  -  SeattU      iffAzJL^i 


DisiGNiNC  cnc:necr$  and  manufacturcrs 

OF  ELfSCO  STEAM  SUPERHEATERS  FOR 

LOCOMOTfVE.  MARINE  AND  STATIONARY 

BOILERS 


FEED  WATER  HEATETRS  .FXHAUST 
STEAM  INJECTORS  AND  PYROMETERS 
FOR  LOCOMOTIVES 


HLaci  -i225  Strr«i 


THE  SUPERHEATER  COMPANY 


PFoplei  Ctt  RuUdin^ 


Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 

Dieter  Lock  and  Holding  Nuts 

STANDARD  SAFETY  NOT 
CORPORATION 


30  CHURCH  ST. 


NEW  YORK 


LEWIS   IRON,  "The  Iron  Superior 


yy 


Penn  Iron  &  Steel  Company,  Creighton,  Pa. 

SOLE  SALES  AGENTS, 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  111. 

ALWAYS  AT  YOUR  SERVICE— 

Locomotives,     Cars,     Bridges,     Rails.     Track     Fastenings,     etc.,     miut 

b«   of    the   highest   quality    of    materials    and    first    class   workmanship. 

Bulletin    20   and    21    Tell    How   P.   T.    L.    Can    Serve    You. 

PITTSBURGH    TESTING    LABORATORY 

Inspection  Engineers  and  Chemists 
PITTSBURGH.  PA. 


The  Nut 
'With    the    Star    Crown' 


SPECIFY 
"SELFLOCK  UNIT  NUTS" 

•THEY  LOCK  ON 

EVERY  THREAD" 

GRAHAM  BOLT 
&  NUT  CO. 

PITTSBURGH 


WINE  HOPPER  DOOR  LOCKS 

WINE  STEEL  LADDERS 

WINE  SIDE  BEARINGS 

WINE  FRUIT  CAR  VENTILATORS 


The  Wine  Railway  Appliance  Company 


TOLEDO.   OHIO 


Ecutem   Offie« 

906    Munsey    Building 
WASHINGTON.  D.  C. 


Western  Office 

730  Peoples  Gas  Building 

CHICAGO.  ILL. 


NEELY  NUT  &  BOLT  CO. 

2101   Wharton  Street,  Pitteburgh,  Pa. 

Established  1881  Incorporated  1902 

MANUFACTURERS  OF 
Hot  Pressed  Nuts,  Cold  Punched  C.   &  T.  Nuts,  Ma- 
chine Bolts,  Carriage  Bolts,  Foundation  Bolts,  Galvanized 
Bolts,   Rods,   Plain  or  Upset,   Lag   Screws,   Semi-Finished 
Nuts,  milled  from  cold  drawn  Hexagon  Bars,  and  Forgiags. 


have  Proven  verj^  successful 
in  ever  if  phase  of  Railroad  usa^e. 

C  p  OT^e  J.Haj^an  Companij 

CHanil»ev  of  Commerce  Building. 


Lift  out  the  glasses 
one  at  a  time  (o 
clean. 


JOHNSON 

I      Babcock   Water   Gauge 
Protector 


The  oriKinal  Babcock  Safety  Protector,  improved 
to  give  liberal  three-vision  opening  and  easy  re- 
moval   of    glasses    for    cleaning. 

The  only  safe,  yet  absolutely  accurate,  water 
gauge     protector     ever    designed. 

Has  extra  heavy  cast  bronze  casing,  double  ob- 
servation glasses,  each  of  one-quarter  inch  plate 
glass,  Babcock  outlet  for  steam,  hot  water  and 
broken  glass,  if  tube  bursts,  and  new  lighting 
feature      increasing     efficiency      100%. 

In     use     by     leading     railroads     everywhere. 

Write    today    for    descriptive    pamphlet    and    prices. 

Johnson  Bronze  Company, 

NEW     CASTLE,     PA. 


BRAKE  BEAMS 


AND 


"Solid  Truss" 

and 

Built-Up  Types 


Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO. 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED     1884 


OlJL 


SIPE'S  JAPAN  OIL 


jAMfsg5,ptSiCa#   '* Strengthens,     Dries     and     Waterproofs; 

auBcH. p^  ^^^                      Add    Sipe's    Japan    Oil    and    Improve    the    Paint." 
IN     DAILY     USE     BY    ALL    LEADING     RAILROADS     IN     THE     UNITED     STATES 
Manufactured    Only    By  


Chicago, III.  JAMES  B.  SIPE  &  CO.  Pittsburgh, Pa. 


The  0&  C  Company,  90  West  St.,  N.  Y.  C. 

Peoples  Gas  Building  -         -        Chicago 

Railway  Exchange  Building       -      St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SOUTHERN  WHEEL  COMPANY 

Manufacturers  of  Chilled  Tread  Wheels 

DISTRICT  OFFICE:  Commonwealth  Bldg.,  Pittsburgh,  Pa. 

PLANTS: 


PITTSBURGH,     PA. 
ROCHESTER,     N.     Y. 
CLEVELAND,     OHIO 
SAYRE,     PA. 
HAMMOND,     IND. 


PORTSMOUTH,    VA 


ST.    LOUIS,    MO. 
BIRMINGHAM.     ALA. 
ATLANTA,     GA. 
SAVANNAH.    GA. 
TOLEDO,    OHIO 


Our   tests   determine   the   best 
shoe  for  each  type  of  service. 


The  American  Brake  Shoe  and  Foundry  Company 


30  Church  St.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


Used  by  the  Officers  of  all  Railroads  on 

The  North  yJmericart   Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,   $2.50 

Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  frei^lit  and  passenger  cars  of  the  Railways  and 

Private  Car  Companies  in  tlie  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum.  Single  Copies,  $2.00. 


THE  RAIL\VAY  EQUIPMENT  AND  PUBLICATION  CO. 

J.  ALEXANDKIl  BKOWN,  Vice-President  and  Manager 
424  West  33rd  Street  New  York 


M 


AY  we  not  have  the  opportunity  to  save  you  half 
ing   cc 
necessary   vv^hen    renewing 


your   packing   cost? 


One-half   set  is   all    that   is 
packing,    w^ith    excep- 
tions so  few^  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  hfty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  will  pack  its 
ow^n  w^ear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


"The  Packing  That  Packs'* 


THE  PAXTON-MITCHELL  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  Office  -r-  Cleveland,  O. 


Control   of   Embrittlement 

Users  of  Dearborn  Treatment  have  no  enibrittlenieni 
trouble,  because  any  such  tendency  in  the  water  supply  is 
>ho\vn  in  our  analysis,  and  provision  made  with  suitable 
ve,e:etable    reacrents,   to   counteract   it. 

DEARBORN     CHEMICAL    COMPANY 

310     S.    Michigan    Avenue,    Chicago  299    Broadway,    New     York 

Farmers    Bank    BIdg.,    Pittsburgh 


^f,a/r^cm 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for  Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 


BALL'S         OXOLEV         B.  C. 

Varnish  Remover       registered  Spirits 

THI?       iniTAI        UAIMT       nil  ' 


THE     IDEAL     PAINT     OIL 


Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.         Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter   in   weight   with   increased   strength. 

chaefer  Equipment  Co. 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 


•nPHE  Alco  Reverse  Gear  was  designed  to 
■^  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET 


NEW  YORK  CITY 


NILES-BEMENT-POND 

MACHINE   TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine  Tools,  Small  Tools  and  a  complete  equipment 
of    M.    C.    B.    Gauges    can    also    be    furnished. 

Write    for    Catalogs. 


I  Niles-Bement-PondCo.lllBroadway.NewYork  | 


Divisions  of  niles-bement-pond  company 


The  Niles  Tc^'  Works  Company,  Hamilton,  Ohio 
RidgwRv  MacUire  Company,  Ridgivay,  Pa. 
Pratt  and  Whitney  Company,  Hartford,  Conn. 
Niles  Crane  Corporation,  Philadelphia,  Pa. 


Niles  Gear  Company 

111  Broadivay,  New  York 

Pittsburgh  Office 

Empire  Building 


i}i><>4i^t'^*t**l*4^*t**I**t'^t**t-"^^ 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  ,  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad   shops. 
They   save   their   cost  in   three   months'   time. 
Full  information  on  request. — Booklet  3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel    Types    for    either    alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Company 

Sales   Offices   In  All  /lAlN  EAST  PITTSBURGH 

Large   American   Cities  (,£]■■)  PENNSYLVANIA 


Modernize  to  Maintain  Schedules 

The  demands  of  present  railway  practice 
for  higher  average  speed,  increased  mile- 
age, and  lower  fuel  consumption,  can  only 
be  met  by  keeping  locomotives  thoroughly 
up-to-date. 

We  can  modernize  any  locomotive  heavy 
enough  to  do  effective  work;  or  will  fur- 
nish necessary  parts  for  rebuilding  in 
railway  repair  shops. 

The  Baldwin  Locomotive  Works 

PHILADELPHIA 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    [ { f\    r^  -H^  Steel  Springs 

Steel  Tires  ' !  ^  - .  1  J   Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPANY 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO  NEW  YORK      PORTLAND        SAN  FRANCISCO      PITTSBURGH 

ST.    LOUIS  HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive   oxygen    from   feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


WORTHINGTON 


Literature,  further  dcscribi)ig  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON   PUMP   AND   MACHINERY   CORPORATION 


Railway    Department 
^  orlhington    Works:    Harrison,    New    Jersey 


District     Offices    in    2  J,     Cities 


Factors  that  Increase 
Locomotive  Effectiveness 


Q09 


9^6  Locomotive 


Franklin  Railway  Supply  Co.,  Inc. 

17  East  Forty -Second  Street,    New  York 

Chicaqo,  111.  St.  Louis,   Mo.  San  Fi-ancisco,  CaL 

332    S.MicKiqan    Ave.  Boatmens  Bank  Bid q.  774  Monadnock  Bldfl. 
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PROCEEDINGS  OF  MEETING 
DECEMBER  27,  1928 

The  meetirii^'  was  called   t<>  order  at   the    Fort    Pitt   Motel   at 
8:00  o'clock  P.  M.,  with   President  W.  S.  McAbee  in  the  chair. 
The  follow'ins^-  gentlemen  registered  : 

MEMP.ERS 

Allen,  Harvey  Loeffler.  George  O. 

Altsman,  W.  H.  Long-,  R.  M. 

Berg-,  Karl  Lndgate,  B.  A. 

Berghane,  A.  L.  Lynch.   C.  A. 

Bowen,  James  T.  Lynn,  Samuel 

Cipro,  Thomas  Mitchell,  W.  S. 

Conway,  J.  D.  McHugh.  C.  A. 

Cunningham,   R.  I.  McAbee,  W.  S. 

Dambach,  C.  O.,  McKinley,  Archie 

Davis,  Charles  S.  Rizzo.  C.  M. 

Dempsey,  F.  W.  Semethy,  J. 

Emery,   E.  Showalter,  Joseph 

Endsley,  P'rof.  Louis  E.  Stamets,   A\'illiam   K. 

Forrest,  C.  H.  Stoffregen,  L.  E. 

Fraueniheim,  A.  M.  Stucki.   A. 

Goda,  P.  PL  Sutherland,  Lloyd 

Hansen,  William  C.  Warfel,  John  A. 

Hastings,  W.  S.  ^^^hite,  A.  B. 
Wright,  John   P.. 

VISITORS 

Bowden,   E.   S.  Davis.  \\'illiam  B. 

Bradshaw,  C.  O.  Downing,  R. 

Crocker,   Albert  E.  Lewis,  S.   B. 

Davis.   I.   M.  Schrontz.   S.   B. 

Smith,  Sion    P. 

The  call  of  the  roill  was  dispensed  with,  the  record  of  at- 
tendance being-  obtained  through  the  registration  cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with  as  they  have  api:)eared  in  ])rinte(l  form  and  been 
distributed  to  the   meml)ers. 

The  Secretary  read  the  following  list  of  ai)])lications  for 
membership : 

Bowden.  Foster  S..  Assistant  on  Engineering  Cor])s,  Penns}-]- 
vania  Railroad  Company,  olo  Ferndale  Axenuc,  Jiilinsiown. 
Pa.     Recommended  by  J.  D.  Conway. 
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limerick,  j.  15.,  Salesman,  ("laiiock  Paokinj^-  C(>mi)any,  Chamber 
of  Commerce  lUvildini;'.  rittslmr^h,  I'a.  Keconnnended  1)\' 
Henry  F.  Oilg\ 

Filson,  Harry  T.,  Eng'ine  Dispatcher.  Monlour  Kailroad,  Ceor^e 
Street,  Corao])olis.  Pa.     Recommended  by  E.  A.  Kauschart. 

Griffith,  F.  A.,  District  jMana.^er.  Carlock  Packing  Com])any, 
Chamber  of  Commerce  PuihHnj^".  Pittsburgh,  I'a.  Recom- 
mended by  Henry  F.  Gilg. 

Hall.  Chester  C,  Clerk,  Rieck-Mcjunkin  Dairy  Company,  HJO 
Millington  Road,  Pittsburgh,  Pa.  Recommended  by  Oscar 
G.  A.  Moyer. 

Tate,  Ralph  H.,  Vice-President  in  Charge  of  Sales,  I'ort  Pitt 
Spring  Company,  P.  O.  Box  917,  Pittsburgh,  Pa.  Recom- 
mended by  D.  S.  Molyneaux. 

Verret,?Roy  H.,  Engineer,  Fort  Pitt  Spring  Company,  P.  O.  Box 
917,  Pittsburg^h,  Pa.     Recommended  by  D.  S.  Molyneaux. 

PRESIDENT:  These  applications  will  be  referred  to  the 
Executive  Committee,  in  accordance  with  our  P>y-Laws,  and 
upon  approval  by  them,  the  gentlemen  will  become  members 
without  further  action. 

SECRETARY :  Since  our  last  meeting  we  have  been  ad- 
vised of  the  death  of  two  of  our  members — ^Charles  Thomas  died 
Decemiber  15,  19"^S,  and  Latimer  L.  Rovvles  died  December  25, 
]  928. 

-        PRESIDENT:.    An   appropriate    memorial    minute    will    ap- 
pear in  the  next  issue  of  the  Proceedings. 

If  there  is  no  further  business,  we  come  to  the  paper  of  the 
evening,  and  I  now  have  the  pleasure  of  introducing  Mr.  C.  O. 
Bradshaw,  Vice-president,  Robinson  Connector  Company,  New 
York  City,  who  is  going  to  talk  to  you  from  his  personal  ex- 
perience. He  is  a  practical  man  in  the  full  sense  of  railroad 
work,  and  P  think  we  will  all  understand  what  he,  has  to  tell  us 
this  evening  on  the  subject,  "Benefits  and  Economies  of  Auto- 
matic Connectors." 

MR.  C.  O.  BRADSHAW:  Mr.  President  and  Gentlemen: 
When  this  Club  extended  the  invitation  to  my  associate,  Mr. 
Robinson,  to  address  this  meeting,  he  had  fully  expected  to  be 
liere.  But  on  account  o(  serious  illness  in  his  family  he  found 
it  necessary  to  make  .a  trip  to  the  Pacific  Coast  and  therefore 
I  am  pinch  hitting  for  Mr.  Robinson  tonight.  I  am  sure  you 
w^ould  have  been  interested  in  hearing  Mr.  Robinson  on  this  im- 
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IxTtant  subject  of  automatic  train  pipe  connections,  for  he  is  the 
outstanding-  engineer  in  the  de\'elopment  of  the  automatic  con- 
nector art. 

However,  I  liave  prepared  a  paper,  not  from  a  highly  tech- 
nical standpoint  but  from  the  standpoint  of  a  practical  railroad 
officer.  I  have  been  in  the  railroad  service  for  the  past  twenty- 
live  years,  up  tO'  the  first  of  this  year,  before  I  became  associated 
with  the  Robinson  Connector  Company  and  other  interests  in 
the  East.  I  shall  not  be  in  p(jsition  to  enter  into  a  technical 
mechanical  discussion  of  automatic  connectors.  But  I  will  be 
very  glad  to  discuss  this  important  subject  from  an  operating 
standpoint. 

In  my  experience  in  the  last  ten  or  twelve  years  as  a  rail- 
road officer  I  have  attended  many  club  meetings  where  tech- 
nical papers  were  presented,  and  in  many  cases  it  has  been  my 
experience  that  some  of  these  papers  were  too  highly  technical 
and  statistical  to  command  the  attention  and  stimulate  the  in- 
terest that  was  necessary.  And  having  these  things  in  mind,  I 
have  prepared  a  brief  paper  on  automatic  connectors,  which  I 
will  be  glad  to  discuss  further  after  it  has  been  read. 

BENEFITS  AND  ECONOMIES  OF  AUTOMATIC 
CONNECTORS 

By  C.   O.   BRADSHAW,  Vice   President, 
Robinson  Connector  Company,  415  Lexington  Avenue,  New  York,  N.  Y. 

The  function  of  transportation  is  to  overcome  the  economic 
handicap  of  distance.  We  have  created  in  this  country  the  most 
extensive  system  of  railroads  and  have  the  most  efficient  trans- 
l)ortation  at  the  lowest  cost  of  any  country  in  the  world. 

Tihis  wonderful  system  is  the  result  of  efficient  manage- 
ment, improved  methods,  and  modernized  equipments  and  facili- 
ties. However,  the  pressure  for  further  operating  economies  is 
still  a  daily  problem.  Therefore,  the  question  of  universal  adop- 
tion of  a  practical  train  pipe  Connector  must  receive  serious 
consideration. 

Automatic  Connectors  for  freight  and  passenger  cars  is  an 
<y\d  subject— and  at  the  present  time  a  live  subject — in  fact  to 
couple  and  uncouple  train  pipes  automatically  is  the  missing 
economic  link  in  train  operation.  The  Interstate  Commerce 
Commission,  the  .American  Railway  Association,  and  progressive 
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railroad  men  are  now  j^ivinj;'  tliis  suhjeot  serious  consideration, 
and  in  each  instance  the  question  is  asked — Mas  a  practical 
Connector  been  developed — one  that  is  fool-proof,  simple  of  de- 
sign and  low  in  first  cost  and  maintenance?  Also,  will  the  uni- 
versal adaption  of  this  device  pay  a  profitable  return  on  tlie  in- 
vestment and  afiford  added  safety  to  employees? 

In  answer  to  these  questions  we  earnestly  answer  YES,  and 
this  affirmative  answer  is  justified  by  present  day  Connector  de- 
velopments in  which  a  practical  Ccmnector  has  proven  its  ability 
to  reduce  terminal  delay,  facilitate  train  movements,  eliminate 
the  time  element  in  coupling  hose,  improve  brake  operation  and 
increase  the  factor  of  safety  to  employees. 

The  manual  coupling  of  train  pipe  connections  is  out  of 
step  W'ith  other  modern  methods  of  performing  other  functions 
for  which  locomotive  and  car  equipment  accessories  of  an  auto- 
matic character  are  provided,  and  the  present  day  Connector  has 
arrived  at  the  point  where  demonstrations  will  prove  the  econo- 
mies and  safety  claimed  for  it. 

The  item  of  time  is  probably  the  most  important  of  all 
considerations,  except  that  of  safety,  in  railway  operation.  In 
the  manual  coupling  of  air  and  steam  hose  the  time  consumed 
is  proportional  to  the  number  of  hose  couplings  to  be  made 
in  getting  the  train  ready  for  the  road,  since  all  of  them  must 
be  made  after  the  cars  composing  the  train  are  coupled  together. 
The  time  consumed  in  any  given  case  will  depend  on  the  con- 
dition of  the  hose  couplings  and  gaskets  at  the  time  the  car 
inspector  or  the  trainman,  as  the  case  may  be,  arrives  at  the 
different  locaticjns  where  the  couplings  must  be  made.  If  the 
couplings  and  gaskets  are  in  suitable  condition  and  the  weather 
mild,  the  couplings  can  be  effected  in  about  the  usual  time 
required  for  the  inspector  to  go  over  the  train  to  reach  them 
plus  an  additional  I/2  minute  for  each  coupling  made;  but  if 
the  number  of  couplings  that  must  be  made  is  large,  the  aggre- 
gate time  consumed  in  making  them  will  be  correspondingly 
large. 

The  time  consumed  in  coupling  hose  in  cold  weather  may 
be  conservatively  estimated  at  }i  minute  per  coupling,  when 
the  couplings  and  gaskets  are  in  as  good  condition  as  the 
temperature  conditions  will  permit  and  the  hose  are  still  fiex- 
ible  enough  to  be  handled  with  a  moderate  degree  of  facility; 
but  when  the  hose  are  frozen  stiff  it  is  a  diificult  matter  to 
make  a  satisfactory  coupling  at  all.     Where  the  inspector  finds 
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the  couplings  tlienisehes  in  daniagcd  condition  requiring  in 
some  cases  change  of  hose  or  the  gaskets  worn  and  ahraded  so 
as  to  require  changing,  considerably  more  than  the  average 
time  allotted  for  making  hose  couplings  will  be  consumed.  This 
additit)nal  time  not  infrequently  tKcurs  when  it  can  least  be 
spared  and  when  it-  sometimes  causes  interruption  oi  train 
schedules. 

The  practice  of  pulling  hose  apart  while  under  pressure 
is  very  injurious  to  brake  pipe,  hose,  and  gaskets,  but  it  is 
condoned  because  of  the  time  saved,  especially  in  critical  situa- 
tionis  as  they  may  affect  train  schedules,  and  because  the  hazards 
to  trainmen  are  reduced  by  this  practice.  The  damage  result- 
ing from  this  practice,  however,  must  be  repaired,  if  the  brake 
pipe  is  to  be  put  in  satisfactory  condition  before  the  car  is 
put  in  another  train,  and  to  make  such  repairs  entails  loss  of 
time  to  the  equipment  in  many  ca.ses  and  in  any  case  consti- 
tutes an   item  of  expense. 

The  Connector,  by  simultaneously  connecting"  the  train 
pipes  at  the  instant  the  car  coupling  are  made,  and  by  separat- 
ing- them  with  the  separation  of  the  cars,  eliminates  entirely 
the  time  element,  the  damage  to  hose,  hose  couplings  and  the 
brake  pipe,  and  the  personal  risk  and  hazard  attending  hand 
coupling;  therefore  it  effects  large  economies  in  respect  to 
these  matters. 

Protoably  no  feature  in  connection  with  air  brake  operation 
is  more  highly  stressed  these  days  than  that  of  good  brake 
pipe  maintenance,  for  there  is  nothing  in  connection  with  air 
brake  operation  that  adds  more  to  the  safe,  economical,  and 
eft'icient  functioning  of  the  air  brake  than  a  tight  brake  pipe. 
The  Connector  by  simply  eliminating  all  strains  on  the  brake 
pipe  and  air  hose  now  imposed  by  the  hand  coupling  makes 
easily  possible  a  constant  uniformly  tight  train  line.  Even 
thoug^h  the  brake  pipe  may  after  careful  preparation  in  the 
terminal  ha\'e  all  its  hose  and  hand  couplings  put  in  the  best 
of  condition  it  may  not  remain  in  that  condition  long  after  the 
train  gets  in  motion  in  transit  over  the  road;  but  with  the 
Connector,  the  train  line  once  made  tight  will  remain  that  way 
over  the  entire  division.  It  should  be  borne  in  mind,  too,  in 
connection  with  this  matter  that  as  the  number  of  connectors 
in  ser\ice  increases  the  need  for  special  preparation  of  brake 
pipes   in   terminals  will   diminish. 
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A  niiist  important  (."OnUMniy  is  the  rcductinn  (if  lcal<s  in 
train  lines  and  fnel  eonscrxation.  h'or  example,  a  Committee 
of  snpcr\isin^  air  hrake  re])resentati\es  from  the  lari4est  rail 
lines  in  the  eonntry  were  called  u])on  to  make  a  careful  study 
t)f  train  pipe  ieakaj^e  and  fuel  economy,  and  the  following;-  ex- 
tracts  arc   c|uoted    from    their   report: 

"This  committee,  after  careful  and  deliberate  study 
of  the  air-brake  situation,  announced  that  the  leakaj»e 
of  air  in  brake  pipes  and  connections  imder  freig"lU  cars 
was  responsible  for  an  annual  loss  of  over  (),()()(), 000 
tons  of  coal.  With  the  exception  of  train-line  losses 
incurred  in  controlling"  trains  on  heavy  descending" 
grades,  it  is  estimated  that  i>o  per  cent  of  the  fuel  con- 
sumed in  compressing  air  on  Icjcomotives  is  used  to 
make  good   this  brake   pii)e   leakage." 

''Specific  tests  have  shown  that  a  train-pipe  leakage 
of  7  pounds  per  minute  on  a  oO-car  train  entails  a  loss 
of  more  than  3U  cubic  feet  of  free  air  per  minute,  and 
absorbs  91  per  cent  ()f  the  capacity  of  one  9^-inch 
pump  or  51)  per  cent  of  the  capacity  of  one  11-inch 
pump.  Under  conditions  that  frequently  prevail  on 
50-car  trains  the  brake-pipe  leakage  often  amounts  to 
more    than    double    the    quantities    stated." 

In  addition  to  the  above  statements,  an  authority  on  air 
brake  matters  makes  the  statement  that  the  saving  through 
the  elimination  of  train  pipe  leakage  is  estimated  to  be  many 
dollars  per  car  per  year — an  amount  approximating  the  first 
cost  of  freight   Connectors. 

Air  hose  when  not  coupled  to  a  mating  hose  are  allowed 
to  hang  in  such  fashion  as  to  sustain  considerable  pressure  from 
the  angle  cock  hose  nipple,  and  this  pressure  has  a  tendency 
to  abrade  and  cut  the  inner  tubing  so  that  after  the  hose  has 
been  in  service  a  short  time  it  is  approaching  a  condition  which 
IS  likely  to  result  in  failure  while  under  pressure  in  trains  mov- 
ing over  the  road;  if  failure  occurs  while  the  train  is  in  motion 
it  is  almost  always  attended  with  seriously  damaging  con- 
sequences, and  regardless  of  whether  the  train  is  in  motion  or 
standing,  hose  failure  is  always  attended  with  serious  delay 
made  necessary  in  the  work  of  replacing  the  ruptured  hose. 

Air  hose  that  are  allowed  to  hang  from  the  brake  pipe 
w^hile    cars   are    being    switched    are    often    damaged    and    some- 
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times  pulled  oft  the  brake  pipe  heeause  of  couiiiiij;-  in  contact 
with  obstructions  on  the  track.  When  they  meet  with  such 
mishap  they  are  seldom  ht  for  further  service,  and  the  damage 
sustained  by  the  brake  pipe  entails  an  additional  item  oi  ex- 
pense  in   the   repairing  necessary. 

With  the  Connector  the  two  ends  of  the  hose  are  always 
in  the  same  relative  position  with  respect  to  each  other,  and 
they  hang  in  a  graceful  curve  with  the  connecting  ends  effec- 
tually protected  from  mechanical  damage  by  the  connector 
heads;  and  they  are  entirely  free  from  all  hose  nipple  pressure 
and  from  danger  of  coming  in  contact  with  road  obstructions. 

Briefly  the  sources  of  Automatic  Connector  benefits  and 
economies  are  tabulated  as  follows : 

1.  Speeds  terminal   operation. 

2.  Reduces    road   delays. 

3.  Greatly  prolongs  the  life  of  hose  and  gaskets  minimizing 
Train   Line   Maintenance. 

4.  Reduces  break-in-two's  due  to  frec]uent  bursting  of  hose. 
Break-in-two's  damage  equipment  and  often  cause  derail- 
ments and  collisions. 

5.  Improves  brake  operation,  and  hence  gives  better  control 
of   train. 

6.  Reduces  triple  vahe  maintenance  costs  by  pro\-iding  a 
cleaner   train   line. 

7.  Reduces    brake    shoe    wear    and    prevents    "creepy"    brakes. 

8.  Saves  the  fuel  now  wasted  in  pumping  against  train  line 
leakage. 

9.  Increases  car  miles  by  speeding  up  the  movement  of  trains, 
and   hence   reduces   new   car   requirements. 

](i.    Increases   tonnage    where    brake   control    is    the    determining 

factor. 
11.    Reduces    personal    injuries    by    keeping    men    from    between 

cars. 
^2.    SA\'ES   TIME — now   the   chief   element   in    transportation. 

Therefore,  it  is  felt  that  the  judgment  of  railroad  officers 
in  considering  this  important  matter  must  suggest  automatic 
connectors  as  an  investment  for.  rather  than  a  mortg'age  against, 
the  future,  and  when  all  the  facts  are  considered  it  is  a  pertinent 
question  whether  the  railroads  can  aft'ord  not  to  adopt  this 
modern  method  of  connecting  train  pipes,  instead  of,  can  they 
afford  to  adopt   it? 
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PRESIDENT:  Gentlemen,  yuu  heard  Mr.  Ilradshaw  say 
tliat  he  would  not  try  to  answer  any  technical  (|uestion  hut 
that  he  would  he  j^iad  to  answer  as  far  as  he  could  any  ques- 
tion y(Hi  may  wish  to  ask  on  the  practical  or  (  peratin^  side 
of  the  suhject.     The  pa])er  is  now  before  you   for  discussion. 

MR.  CO.  DAMH.VCH:  1  would  like  to  ask  the  si)eaker 
whether  there  has  been  any  provision  made  between  the  dif- 
terent  connector  companies — assuminj^'  we  will  ha\e  more  of 
them  if  this  de\ice  is  i)nt  into  operation — whicih  will  ])ermit 
coupling'  up  of  connectors  made  by  dififerent  manufacturers,  or 
wdiethcr  we  are  going-  to  have  another  "57  varieties"  the  .same 
as  we  did  with  the  automatic  couplers  when  they  were  gen- 
erally adopted. 

I  would  also  like  to  ask  whether  there  has  been  any  jjrovi- 
sion  made  for  individual  application  of  these  connectors  before 
they  are  universally  adopted. 

MR.  BRADSHAW :  These  are  important  questions.  We 
all  recall  the  adoption  of  the  automatic  car  couplers  and  the 
mistakes  that  were  made  due  to  the  absence  of  standardization. 
However,  with  the  universal  adoption  of  automatic  train  pipe 
connectors  there  will  no  doubt  be  a  standard  set  up  by  the 
American  Railway  Association ;  in  fact,  the  Automatic  Con- 
nector Committee  appointed  by  the  x\ssociation  has  been  work- 
ing on  this  problem  for  more  than  a  year,  and  there  is  a  Spe- 
cial Committee  in  the  field  at  this  time  making  a  careful  in- 
vestigation of  all  automatic  connectors.  No  doubt  any  con- 
nector that  has  merit  will  be  given  careful  consideration  and 
tried  out  in  service  before  the  Committee  decides  on  standards. 
However,  there  is  no  question  whatever  that  a  standard  contour 
of  the  connector  head  will  be  necessary,  and  of  course  the 
brackets  and  support  will  have  to  be  so  designed  as  to  carry 
this  standard  head,  in  order  that  all  the  devices  will  be  inter- 
changeable. 

One  of  the  most  difficult  problems  in  standardizing  con- 
nectors is  to  secure  an  interchange  device  that  is  entirely  prac- 
ticable to  carry  the  installation  of  connectors  through  the  transi- 
tion period.  Those  of  you  who  attended  the  Atlantic  City  Con- 
vention, last  June,  and  observed  the  demonstrations  of  con- 
nectors there  will  keep  in  mind  particularly  the  simplicity  of 
the  Robinson  Connector  interchange  device. 

MR.  R.  M.  LONG:  I  would  like  to  ask,  suppose  you  pull 
your  drawhead  out,  does  that  pull  out  the  connector  with  it? 
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MR.  BRADSHAW:  It  has  been  proven  by  years  of  de- 
velopment work  that  the  practical  connector  must  be  attached 
to  the  car  coupler  by  a  supporting"  lug",  therefore  in  the  event 
of  pulling-  out  a  draw  head  the  connector  is  pulled  out  with  it. 
However,  there  is  no  more  damage  done  than  with  the  ordinary 
hand  hose  coupling,  and  on  the  other  hand  you  do  not  pull 
out  as  many  draw  bars  at  the  present  time  as  you  did  a  few 
years   ago. 

MR.  LOXG :  I  do  not  understand  how  you  protect  your 
device  on   the  rear  end   of  a   train   in   freezing  weather. 

MR.  BRADSHAW:  The  Robinson  Connector  is  so  de- 
signed that  snow  and  sleet  will  not  gather  in  the  ports  or  on 
the  face  of  the  connector  to  the  extent  that  the  coupling  impact 
will  not  dislod'ge  it.  We  also  have  a  most  effective  and  prac- 
tical design  of  gasket  which  you  no  doubt  observed  during 
the  demonstrations  at  Atlantic  City,  last  June,  and  this  gasket 
is  also  helpful  in  making  a  tight  joint  under  adverse  weather 
conditions.  This  question  is  best  answered  by  the  fact  that  the 
Robinson  Connectors  were  installed  and  operated  for  several 
years  on  Canadian  railroads,  and  it  was  pro\-en  quite  con- 
clusively that  extreme  weather  conditions  did  not  affect  the 
connector. 

MR.  LOXG:  That  does  not  occur  in  this  particular  joint, 
what  you  say  a^bout  the  maintenance  of  gaskets.  I  do  not 
want  to  leave  the  impression  that  trouble  occurs  all  at  this 
particular  joint.  Only  about  20  per  cent  of  the  leaks  are  found 
in   this   particular  joint. 

MR.  BRADSHAW:  I  think  that  is  true  up  to  a  certain 
point,  but  you  must  agree  that  there  is  a  considerable  addi- 
tional train  pipe  leakage  that  occurs  in  spongy  hose,  leaks  that 
are  not  audible,  and  this  is  brought  about  more  or  less  bv 
pulling  air  hose  apart  under  pressure,  causing  a  runturo  of 
inner  fabric  of  the  hose. 

MR.  LOXG:  That  is  true  but  on  the  railroad  that  T 
represent  the  train  load  is  a  train  of  115  to  120  cars  and  our 
brake  pipe  leakage  is  less   than   five  pounds  per  minute. 

MR.  BRADSHAW:  Xo,  that  is  exceptionally  good,  but 
there  are  very  few  trains  of  that  size  where  the  train  pipe 
leakage  does  not  run  from  2  to  3  times  that  much  per  minute. 

MR.  LOXG:  Just  one  more  question.  What  assurance 
have  we   that  we  will   reduce   this  leakage   by  your   device? 
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MR.  BRADSHAW:  Results  obtained  by  tests  of  con- 
nectors in  service  have  demonstrated  the  fact  that  this  device 
does  reduce  the  train  i)ipe  leakage  materially.  Uut  in  (jrder 
to  secure  reliable  figures  it  will  be  necessary,  of  course,  to  get 
large  installations  oi  automatic  connectors,  and  do  the  things 
that  have  been  done  with  other  railroad  equipment  of  a  like 
nature  and  dexeloj)  the  facts  by  continuous  service.  However, 
the  connector  art  has  been  developed  to  a  point  where  it  is 
quite  obvious  that  the  Robinson  Connector  particularly  reduces 
train  pipe  leakage  to  the  lowest  possible  minimum.  We  must 
rdso  keep  in  mind  the  trend  of  air  brake  development  along  the 
line  of  reducing  of  curves  and  right  angle  bends  in  train  lines. 

MR.  LOXG :  The  hose  coupling  that  is  now  being  made 
and  is  in  use  we  do  not  have  the  deteriation  of  the  metal  at 
the  gasket  groove  that   we  did  ha\e  before. 

.MR.  BRADSHAU':  \\'ith  the  hand  couplings  you  have 
many  right  angle  bends,  in  fact  2  in  each  joint,  but  with  the 
connector  you  have  a  nice  easy  curve,  one  that  does  not  retard 
the  flow  of  air.  and  this  is  a  sa\'ing.  On  the  other  hand,  we 
have  a  gasket  and  gasket  seat  that  is  well  designed  and  it  is 
admitted  by  experts  that  our  gasket  wuU  give  better  service 
iind  make  a  tighter  joint  than  the  gaskets  n(  w  in  common  use 
on   railroads. 

MR.  LOX'G :  Your  device  will  certainly  be  a  big  help  to 
eliminate  leaks  in  severe  weather  while  train  is  in  motion,  as 
the  present  day  rul)ber  hose  freezes  and  with  excessive  slack 
in  draw  heads  and  especially  on  curves  raises  the  hose  causing 
a  leak.  This  usually  causes  a  l)rake  application  which  is  very 
annoving.  and  causes  delays,  your  automatic  coupler  will  elimi- 
nate this  trouble. 

MR.  BRADSHAW:  Yes,  that  is  true,  and  particularly  in 
a  cold  country  where  you  have  extreme  track  curvatures.  Hose 
are  frozen  and  going  around  these  curves,  especially  where 
there  is  an  excessive  amount  of  slack,  hose  are  sometimes 
pulled  apart  and  in  many  cases  develop  excessive  leaks.  I>ut 
with  the  automatic  connector  it  is  impossible  to  have  a  situa- 
tion of  this  kind,  as  the  connectors  remain  tight,  regardless  of 
track  conditions. 

]MR.  LOXG:  There  is  no  question  in  my  mind  l)ut  that 
we  are  shortly  coming  to  some  automatic  coupling  device  that 
will  couple  the  steam  and  both  air  lines.     This  will   eliminate  a 
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number  of  accidents  to  train  men  and  car  repairmen  and  also 
do  away  with  a  lot  of  delays  that  are  now  occurring-  with  the 
present   equipment. 

After  examining-  and  reading-  over  a  numjjer  of  de\ices  of 
this  kind  I  feel  that  your  device  is  pretty  close  Uj  what  the 
railroads   are   looking-  for. 

PRESIDENT:     Would  any  one  else  like  to  ask  a  question? 

MR.  B'RADSHA\\':  If  there  is  no  further  discussion,  I 
would  like  to  sug-g-est  that  if  there  is  any  further  information 
desired  by  the  members  of  your  Club,  or  others  in  this  \-icinity, 
we  will  be  glad  to  supply  the  information  on   request. 

PRESIDENT:  We  have  a  gentleman  here  who  travels 
the  United  States  very  extensively  and  follows  up  the  ques- 
tion of  air  and  tells  us  how  to  use  it.  Mr.  Cunning-ham  have 
you   a  word  to  say? 

MR.  R.  I.  CUNNINGHAM:  Mr.  President,  I  did  not  ex- 
pect to  enter  into  the  discussion  of  the  paper  which  has  Ijeen 
presented  tonight,  therefore,  am  not  fully  prepared  to  say  much 
that  would  be  of  interest  to  the  members  of  the   Club. 

Froim  my  past  experience  as  an  Air  P)rake  Expert,  I  am 
sure  I  can  say,  without  fear  of  successful  contradiction,  that 
one  of  the  most  agravating  troubles  experienced  with  the  oper- 
ation of  Air  Brakes,  especially  on  long  trains,  is  excessive  brake 
pipe  leakage,  for  the  reason  that  it  not  only  results  in  exces- 
sive fuel  consumption,  interferes  with  the  proper  release  of 
brakes,  reduces  the  life  of  the  compressors,  but  it  also  inter- 
feres with  the  engineer's  desired  brake  pipe  reduction  when 
making'  stops  or  controlling  trains  descending  grades,  and  often 
times  results  in  having  the  train  stop  short  of  the  desired  loca- 
tion or  reduces  speed  of  that  intended  when  controlling  trains 
on  a  g-rade  and  as  a  result,  much  damage  is  done  to^  drawbars 
by  causing  the  engineer  to  release  the  brakes  when  a  release 
should  not  be  attempted  and,  therefore,  I  am  fully  in  accord 
with  the  paper  presented   by   the   speaker   of  the   evening. 

From  a  safety  standpoint,  there  is  no  question  but  that  it 
is  a  desirable  device.  I  know  of  one  large  road  in  the  Eastern 
part  of  the  country  which  considers  this  point  of  sufficient  im- 
portance that  they  have  gone  to  the  trouble  of  designing  a 
suitable  three-pronged  iron  by  which  the  inspectors  could  couple 
and  imcouple  Air  Brake  Hose  while  the  train  was  l)eing  sho\ed 
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over  the  liunii)  in  the  Classil'ieation  ^'a^(l.  tliereby.  sa\in,i;'  time 
and  eliminating'  the  dani^er  of  inspecti  rs  l)eini;'  injured  1)}' 
i4()ing"  between  the  cars  to  perform  this  (hity  and,  of  course, 
automatic  brake  pipe  connector;^  wouhl  eliminate  ihis  necessity. 

Mr.  Lonj4"  has  just  told  ns  that  he  has  reduced  brake  pipe 
leakagx'  on  his  Icn^'  freit^'ht  trains  to  three  or  four  pounds  per 
minute  and  I  wish  to  say  that  that  is  niii^hty  ^ood  work,  and 
I  am  stire  that  he  has  j^-one  to  considerable  trouble  and  work 
to  g'et  the  brake  pipe  leakage   down   to   this  point. 

In  fact  the  railroads  throughout  the  country,  generally, 
have  made  great  advancement  during  the  past  few  years  in  the 
way  of  improving'  leakag'e  conditions  which  has  been  instru- 
mental in  iniproving  train  handling'.  The  Air  Drake  manu- 
facturers have  also  been  alert  in  imi)roving'  this  apparatus, 
notaibly  the  hose  couplings,  which  alone  contribute  a  large 
share;  the  ang'le  cock  having"  extension  for  "U"  bolt  to  permit 
of  rigid  clamping-  of  the  brake  pipe;  the  brake  cylinders;  Wabco 
packing,  dirt  collector,  and  other  parts,  all  of  which  have  been 
worked   out   with   this   end   in   view. 

The  speaker  of  the  evening'  has  called  attention  in  his 
paper  to  the  trouble  experienced  in  Canada  with  brake  pipe 
hose  freezing',  which  resulted  in  consideniible  leakage  at  the 
hose  coupling  gaskets,  especial!}'  when  excessive  slack  developed 
between  cars.  We  have  experienced  the  same  troid)le  in  this 
coitntry,  especially  in  the  mountainous  territory,  the  result  of 
which  reqtiired  manv  minutes  and  even  hours  to  get  the  train 
o\-er  the  road  due  to  this  trouble,  and  I  heartily  agree  with  him 
in  his  statement  that  this  device  is  a  most  important  thing  to 
the   railroad  operator. 

There  is  no  doubt  in  mv  mind  l)ut  that  some  of  the  Rail- 
road Operating-  Officials  would  hesitate  in  adopting  a  device 
of  this  kind  a.nd  especially  applying"  it  to  present  equipment. 
Possibly  the  chief  reason  for  this,  aside  from  the  cost,  would 
be  the  matter  of  interchange  with  all  classes  of  local  and  for- 
eign cars.  As  for  the  practicability  of  the  device,  however,  I 
wish  to  state  that  the  Westinghouse  Air  Brake  Company  de- 
veloped an  automatic  air  and  steam  connector,  which  was 
installed  on  all  passenger  cars  and  locomotives  on  the  Long- 
Island  Railroad,  twenty-five  years  ago.  They  have  been  in 
continuous  use  during  that  time,  and  are  still  maintained  as 
standard   on   that  road. 
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PRESIDENT:  We  have  a  man  here  tonight  who  comes 
from  a  cohl  ])art  of  the  country,  the  place  where  they  make  the 
weather,  Air.  White,  of  the  B.  R.  cK:  P.  I  do  not  see  him  just 
now.  I  i^niess  he  must  have  had  warninj^  that  T  was  going  to 
call  on  him  and  left.  But  there  is  another  member  here  who 
can  always  talk  on  any  subject.  Mr.   Stucki. 

MR.  A.  STUCKI :  It  just  occurs  to  me  that  only  a  few- 
years  ago  we  started  with  four  wheel  brakes  on  automobiles 
and  every  one  asking  nie  then  as  to  their  merit  I  recommended 
them  hig-hly,  because  the  underlying  principle  was  based  on 
common  sense.  Some  feared  too  much  liraking  power  on  the 
front  wheels  and  others  objected  to  the  rather  complicated 
transmission  of  motion  from  the  chassis,  which  is  stationary, 
to  the  front  wheel,  which  is  movable.  All  these  questions  may 
have  been  justified  in  the  beginning,  but  if  the  fundamental 
principle  is  sound,  such  details  will  gradually  be  perfected. 
.\nd  I  feel  just  exactly  the  same  way  in  regard  to  automatic 
couplers.  I  do  not  know^  about  your  particular  device,  whether 
you  have  horizontal  guides,  right  and  left,  to  guide  them  into 
eath  other,  or  whether  you  ha\e  a  male  and  female  joint;  I 
do  not  kncjw  whether  your  hose  loops  are  horizontal  or  hang 
down.  There  are  dozens  of  questions  that  one  might  ask,  but 
I  feel  that  if  }'ou  are  not  doing  everything  just  right  at  this 
time,  a  solution  will  suggest  itself,  and  you  will  have  a  thor- 
oughly practical  device  some  day  and  I  do  not  doubt  for  a 
moment  that  we  will  have  automatic  couplings  before  very 
long. 

PRESIDENT :  Mr.  Berg-hane,  of  the  Westinghouse  Com- 
pany ought  to  be  able  to  tell  us  something  interesting  on  this 
subject. 

MR.  A.  P.  BERGHANE:  Mr.  President  and  fellow  Mem- 
bers, I  do  not  believe  I  can  add  anything  to  what  Mr.  Cun- 
ningham and  Mr.  Long  have  said.  I  have  had  practically  no 
experience  with  any  of  the  automatic  couplers.  But  I  will  say 
that  I  thmk  it  is  a  step  in  the  right  direction.  The  chief  diffi- 
culty back  of  the  introduction  of  a  device  of  this  kind,  as  I 
see  it,  is  to  get  a  design  having  a  coupling  face  contour  which 
will  permit  of  ct)uplers  of  different  manufacture  to  interchange 
cm  cars  throughout  the  country.  At  the  present  time,  I  under- 
stand that  there  are  several  different  forms  of  automatic  con- 
nectors, but  that  none  of  them   will   interchange  with  the  other. 
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L'nk'ss    a    standard     is    adopted,    there    is    no    (|neslion     that    an 
imi)r()vement  ahni^'  this  line  woidd  l)e  vNelconie  l)y   the  raih"oads. 

PRESIDENT:  Mr.  Hern-  wouhl  you  care  to  acUl  anytliin-' 
in   the  way  of  remarks? 

MR.  KAIRL  I5ERG:  Mr.  President  and  C-entlenien.  I 
think  I  A\ill  ha\e  to  concur  in  the  statement  made  l)y  some  of 
the  previous  speakers,  tliat  is,  I  ha\e  no  ])ractical  kno\vled_^"e 
of  the  jierformance  of  the  automatic  connector,  and  therefore, 
am  not  (pudified  to  say  anything'  either  for  or  against  it.  T  do 
think,  liowexer,  that  in  time  a  connector  will  he  designed  that 
is  mechanicalh'  sound  and  ])ractical.  and  that  sucli  connector 
will  then  he  uniformly  adopted,  v^uch  a  step  is  in  the  line  of 
progress,  and  there  is  no  reason  why  the  ado])tion  should  he 
more  difficult  than  the  adoption  of  the  automatic  coupler  yea.rs 
ago. 

T  do  not  care  to  say  at  the  present  time  that  this  ])articulai' 
type  of  connector  has  been  designed,  as  I  have  no  personal 
experience   in   connection   with   any   of   them. 

MR.  S.AMUEL  LYNX:  I  had  in  mind  to  ask  one  or  two 
questions,  but  some  of  the  others  have  already  asked  the  ques- 
tions. However,  Mr.  Bradshaw  has  stated  that  the  American 
Railway  Association  now  has  a  Committee  making  a  thorough 
and  exhausti\'e  study  of  t-his  subject.  Under  these  circum- 
stances we  men  in  the  railroad  game  who  huxe  to  do  with  the 
maintenance  of  cars,  and  try  to  keep  them  so  they  will  all  run 
over  the  railroad,  and  maintain  the  air  brakes  so  that  the}' 
will  function  properly,  will  probably  get  the  l)enefit  of  that 
study  when  it  is  compiled. 

Mr.  Bradshaw  ha.s  also  stated  that  he  has  heard  some  \ery 
good  things  about  the  Railway  Club  of  Pittsburgh.  It  is  un- 
fortunate that  he  comes  to  us  at  a  time  when  we  are  in  the 
midst  of  holiday  activities  and  the  "Hu"  epidemic,  which  con- 
ditions are  largely  responsible  for  the  small  percentage  of  our 
membership  in  attendance  tonight.  Otherwise  he  would  ha\e 
met  a  very  lively  bunch  of  real  fellows.  AMiat  we  are  lacking 
in  numbers  tonight  we  will  have  to  charge  up  to  the  abo\'e 
causes. 

]\Ir.  r>radshaw  has  given  us  a  very  interesting  talk'  on  the 
subject  and  I  would  like  to  move  that  he  be  extended  a  rising 
vote  of  thanks  as  an  expression  of  our  appreciation  of  his  ex- 
cellent paper. 
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The  motion  was  duly  seconded  and  })re\ailed  by  unanimous 
vote. 

PRESIDENT:  Before  we  close  the  discussion,  we  lia\e 
another  g-entleman  here  who  can  talk  on  almost  anything'  and 
is  never  at  a  loss  for  an  interesting  comment.  Professor  Endsley. 

PROF.  LOUIS  E.  ENDSLEY:  I  was  very  much  interested 
in  the  address,  particularly  in  that  phase  of  the  subject  where 
Ave  are  able  with  a  weight  of  only  forty  pounds  to  put  on  such 
a  device.  Another  thing  that  went  throug"h  my  mind  was  that 
three-quarters  of  a  minute  ]:)er  car  is  75  minutes  for  a  KMi  car 
train. 

To  say  just  a  little  about  hose,  some  years  ago  I  had  the 
l)leasure  of  detailing"  to  two  of  my  boys  the  subject  of  finding 
out  how  much  leakage  was  in  the  middle  of  the  hose,  at  the 
end  joints,  and  at  the  point  where  the  crimp  comes  in.  One 
of  the  boys  devised  a  very  neat  arrangement  by  running  the 
hose  through  water,  and  by  i)utting  pressure  into  the  hose  the 
leakage  of  air  at  any  point  came  up  in  the  water,  and  was 
caught  in   the  proper  compartment. 

They  found  that  the  crimping  accounted  for  Go  per  cent 
of  the  leaks  through  the  hose.  And  I  can  see  that  any  form 
of  connector  would  save  the  hose  very  materially  from  that 
crimping  from  weight  or  something  else  beside  itself.  If  it  is 
held  at  two  ends  it  only  has  to  carry  its  own  weight. 

I  enjoved  the  talk  very  much.  I  am  sorry  there  are  not 
more  here.  This  is  the  smallest  meeting  of  the  Railway  Club 
of  Pittsburgh  that  I  ever  attended,  and  I  have  attended  a 
great  many   in   the   last   fourteen   years. 

PRESIDENT:  Is  there  any  further  discussion?  If  not,  a 
motion  to  adjourn  will  be  entertained. 

ON    ^lOTlON.      Adjourned. 

J.  D.  CONWAY,  Secretary. 
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3n  fHpmnriam 


CHARLES  THOMAS, 
Died  December  15,  1928. 

LATIMER  L.  ROWLES, 
Died  December  25,  1928. 


KiathaKI 

MECHANICAL  LUBRICATOR 


Ideal  Lubrication 


For  Long  Runs 


iathan  Mechanical  Lubricators 
)rovide  ideal  lubrication  for  the 
.ongest  runs  and  severest  service: 
Because — 

1.  They  are  furnished  in 
8  pt.,  16  pt.  and  20  pt. 
capacities  which  is  am- 
ple oil  supply  for  the 
longest   runs. 

2.  They  provide  separate 
feeds  for  every  steam 
cylinder  on  the  loco- 
motive and  each  sepa- 
rate feed  is  independ- 
ently adjustable.  This 
permits  proper  lubrica- 
tion   of    all    auxiliaries. 


3.  They  need  not  be  re- 
membered by  the  en- 
gineman.  The  only  at- 
tention required  is  fill- 
ing at   the   terminal. 

4.  They  insure  uniform 
lubrication  every  mile 
the  engine  runs, 
whether  drifting  or  us- 
ing steam.  The  feeds 
are  set  at  the  terminal 
when  the  lubricator  is 
applied  and  need  not 
be  changed  by  the 
crew. 

5.  They  feed  oil  in  pro- 
portion to  the  work 
the  engine  does. 

All  these  factors  make  for  more 
dependable,  more  economical 
locomotive   performance. 


NATHAN   MANUFACTURING  COMPANY 
250  Park  Avenue,   New  York 

585    Market    Street  14     E.     Jackson     Blvd.  G.    F.    Cotter    Supply    C«. 

SAN      FRANCISCO.      CAL.  CHICAGO,    ILL.  HOUSTON.     TEX. 

412    Bisbee    BWr..    JACKSONVILLE.    FLA. 
Export    Dept.,    International    Railway    Supply    Co.,    30    Church    St.,    N.    Y. 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades    of    Tool    Steel,    and    the 

pioneers   in   the  manufacture   of   high   quality 

Vanadium  Steels. 


KING 

METALLIC      /^\    PACKINGS 

for  Locomotive  Piston    I  MIM  I    S.^iifSU 

King    Indestructible    Oil    Ci 
King    Hand    Boring    Lathe 
Gollmar    Bell    R 
Leach    Sanders 


Rods,  Valve  Stems  and    V  WF/    kI"^  'h'TbIT,  ^"  "^"^ 

Air    PumDS  ^  ^""^^    ^^         Gollmar    Bell    Ringer 


ReK.    U.    S.    Pat.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA.  PA. 


LOCOMOTIVE 
STOKERS 

Manufactured  by 

THE  STANDARD  STOKER  COMPANY 

INCORPORATED 

350  Madison  Avenue,  New  York,  N.Y. 


Foundries   and  Works 
Erie  and  Pittsburgh,  Pennsylvania 


CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montren' 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO,      ST.  LOUIS,      ST.  PAUL,      RICHMOND,      DENVER, 
SAN    FRANCISCO.         DALLAS.         PITTSBURGH,         DETROIT 


''He  That  Reads  May  Save."    (B  &  T) 

SELLERS 

OF  RECLAIMED  A.  R.  A.  PROOF- 
TESTED    FREIGHT    CAR    PARTS 

BUYERS 

OF  RETIRED  FREIGHT  CARS 
AND  EQUIPMENT 

BRIGGS  &  TURIVAS,  Inc. 

Pittsburgh   District   Address — Imperial,    Pa. 

Phone — Imperial  132 

General  Offices:    Blue  Island   (Chicago),   111. 

PLANTS 
Blue  Island,  111.  Chicago  Heights,  111.  Pittsburgh,  Pa. 

Do  You  Get  Our  Stock  Lists? 


'"^  More  Car  Hours  ^^ 

Anything  that  keeps  a  car  in  service  increases  its  earning  power 
and  heightens  its  value  to  the  railroad. 

Cars  equipped  with  Davis  "One-Wear"  Steel  Wheels  never  take 
time  out  for  wheel  returning. 

Davis  "One-Wear"  Steel  Wheels  are  worth  more.  They  increase 
the  earning  power  of  railroad  equipment. 

AMERICAN  STEEL  FOUNDRIES 


YOUNGSTOWN 

ALL   STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 

Camel  Sales  Company 

Z32  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 


MANUFACTURERS    OF 


FREIGHT  and  PASSENGER 

-:-  CARS  -:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON   WHEELS 

COMPLETE    FACILITIES    FOR    REPAIRING    CARS 

OFFICES 
New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle,  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     sSliot^Id 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,    Nickel  and   other  Alloy  Steel   Castings   a 

Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY    EXCHANGE     BUILDING 

Chicago,  Illinois 

New    York,    9    Park    Place  Philadelphia,  173S  Commercial  Trust  Bldg. 

Boston,    80    Boylaton    St.  Washington,    D.    C,    318    Munsey    Bldg. 

San    Francisco,    1302    Hobart    Bldg.  St.  Paul,  1523  Merchants  Nat.  Bank  Bldg. 

Montreal,    Canada,    65    Dalhousie    St. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar  Building — 420  Lexington  Avenue 
New  York  City 


CHAIR   CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  during  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 


Hale  &   Kilburn  Company 

General    Offices   and    Works: 

1800  Lehigh  Ave.,   Philadelphia 


H.   &    K. 
Rotatins     Chair  General    Offices   and    Works: 

No.    9  0. 


NORTON   JACKS 

FOR  CAR  AND  LOCOMOTIVE  WORK 

In  Various  Sizes  and  Capacities 
A   Thoroughly   Proven    Self-Lowering   Type   of    Ball    Bearing    Jack 


JOURNAL  JACKS 

Of  Special   Design — Built  For   Heavy   Duty 


A.  O.  NORTON,  Inc. 


3d  Ave.  at  15th  St. 


Moline,  III. 


Pittsburgh  Representative: 

O.  L.  WRIGHT 

421   Chestnut  St.,  Philadelphia,   Pa. 


"Grip"  Means  Holding  Power 

Railroad  service  demands  of  lock  nuts  just  this  one  thing  :  that 
they  hold.  On  that  one  vital  quality,  safety,  economy  of  operation, 
reduction  of  maintenance  costs,  depend. 

Grip  Nuts  hold.  For  twenty-two  years  they've  been  serving  the 
leading  railroads  of  the  country  —  holding  bolted  parts  in  place, 
reducing  annual  nut  consumption,  cutting  maintenance  costs,  min- 
imizing "bad  order,"  improving  railroad  service. 

GRIP  NUT  COMPANY 


^317  South  Western  Avenut 


CHICAGO,  ILLINOr<i 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith     Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Scrcenf 
Universal     Car    Window    Screens 
N'alional     Standard     Steel    Trap    Doors 
Universal    Steel    Trap     Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jackot     Insulat'on 

Turork     Insulation     for    Car    Floors 

Tuco     Floor     I'late     I'reservative 

I'cl'pse    Deck    Sash    Ratchets 

Ste<'l    Car    Sliealhinir,    Panels    and    Slal 

Reliance     Sa«h      Bnlnnces 

I'erfection    Sash    Balances 

Brown     Window     Sash     Wealherstripi" 

PEOPLES   GAS   BUILDING 
CHICAGO 


^       From  the  Early  Period 
^  oftheTeie§raphtothe  present 
renvarkable  development  in  the  fieW  cf  Bedrid^ 

KERITE 

has  been  continuously  demonstrating  the 

fact  that  it  is  the  most  reliable  and 

permanent  insulation  known 


NEWTTORK 


CHICAGO 


Sii^ 


Making   Coal 

Produce    More 


TJY  compelling  the  boiler  to 
develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD     STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 


PHILADELPHIA,  U.  S.  A. 


SELLERS 


Injector 

Indicator 

An  inexpensive  device  that 
permits  the  injector  to  be 
operated  at  the  actual  mini- 
mum capacity.  The  use  of 
this  device  enables  the  engi- 
neer to  operate  a  non-lifting 
injector  efficiently  without 
resortinar  to  the  dangerous 
practice  of  leaning  from  the 
cab  window.  It  does  not 
blow  steam  into  the  cab,  and 
gives  immediate  notification 
when  the  injector  •wastes, 
stops  feeding  or  "flies  off." 


THE  CROWE  Safety  Saw 


Patented 


Listed  as  Standard  by  Underwriters' 

Laboratories,  Safety  Appliance  No.  438. 

Officially  Approved  by  Industrial 

Commissions  and  Safety  Committees. 

Crowe   Safety   Saws   for  either 
Electricity  or  Air  Power. 

Electric  Saw  known  as  Type  CC — powered  by  Gen- 
eral Electric  Universal  Motor  for  110  or  220  volts. 

Air  Driven  Saw,  known  as  Type  B — powered  by 
high  grade,   universally   adopted   Air  Motor. 

Speeds  up  your  work — saves  you  money.  Made  in 
three  sizes  as  follows: — 6"  cuts  up  to  1-^" — 8"  cuts 
up  to  2-^"  and  12''  cuts  up  to  4->i". 

This  Saw  will  cut  faster  and  last  longer  than  any 
oth^r  portable  saw  made,  due  to  increased  power 
and   rugged   construction. 

Let  us  send  you  circulars  and  prices. 


The  Crowe  Manufacturing  Corporation 


317  Sycamore  Street 
CINCINNATI,  OHIO. 


OKONITE     (RUBBER)     and    VARNISHED    CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITi3    TAPE  MANSON    TAPB 

THE    OKONITE    COMPANY 

THE    OKONITE-CALLENOER    CABLE    COMPANY,    Inc. 

Factoriea:    Paaaaic,    N.    J.  •  Pateraon,    N.    J.  u^-"-"^ 

Salei  Offieea :    New  York  -  Chieaoo  -  PttUburgh  -  SL  Low*       J^TT^ 
Atlanta  -  Birmingham  -  San  Franeiaco  -  Lot  AngeUa  •  S«attU      mJj^Ll^Vi 


DUIGNINC  ENGINEERS  AND  MANUFACTURERS 

Of  ELESCO  STEAM  SUPERHEATERS   FOB 

lOCOMOnvE.  MARINE  AND  STATIONARY 

BOILERS 


FEED  WATER   HEATERS  ,  f  XHAUST 
STEAM  INJECTORS  AND  Wr'ROMETERS 
FOR  LOCOMOTIVES 


Vlma  -IIS^SfrMt 


THE  SUPERHEATER  COMPANY 


FVovIra  Cat  Building 


OFFICI  AU 


PROCEEDINGS    /T'^ ^ 

OF  t%w^  (L  ^^^ 


'Vii^ 


°?Pe-V. 


VoL  XXVIII. 
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JAN.  24,   1929 


SCIENCE  AND  INDUSTRY 

By  DR.  E.  R.  WEIDLEIN, 
[Director  of  Mellon  Institute  of  Industrial  Research,  Pittsburgh,  Pa. 

Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 

Dieter  Lock  and  Holding  Nuts 

STANDARD  SAFETY  NUT 
CORPORATION 


30  CHURCH  ST. 


NEW  YORK 


ff 


LEWIS  IRON,  ^The  Iron  Superior 

Penn  Iron  &  Steel  Company,  Creighton,  Pa. 

SOLE  SALES  AGENTS, 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  111. 

P.  T.  L.  TESTS  MEAN  SAFETY— 

Let  P.  T.  L.  InsDectors  who  are  permanently  located  in  all 
the  lartre  production  centers  inspect  and  test  yo»ir  railroad 
cars,    locomotives,    rails,    bridges,    track    fastenings,    etc 

Let    Us    Serre    You. 

PITTSBURGH  TESTING  LABORATORY 

Inspection  Engineers  and  Chemists 
PITTSBURGH,  PA. 


The  Nut 
'With    the    Star    Crown' 


SPECIFY 
"SELFLOCK  UNIT  NUTS" 

•THEY  LOCK  ON 

EVERY  THREAD* 

GRAHAM  BOLT 
&  NUT  CO. 

PITTSBURGH 


WINE  HOPPER  DOOR  LOCKS 

WINE  STEEL  LADDERS 

WINE  SIDE  BEARINGS 

WINE  FRUIT  CAR  VENTILATORS 


The  Wine  Railway  Appliance  Company 


Ea»tem  Office 

906    Munscy    Building 
WASHINGTON.  D.  C. 


TOLEDO,   OHIO 


Wettern  Office 

730  Peoples  Gas  Building 

CHICAGO,  ILL. 


have  Proven  vorj^  successful 
in  evertf  pliase  of  Railroad  usa^e, 

C  e  oi'^e  J.Ha^an  Companji 

CHan»l>ei"  of  Comnxei'ce'  Building. 


the    glasses 
time     to 


JOHNSON 


1      Babcock  Water   Gauge 
Protector 


The  oriprinal  Babcock  Safety  Protector,  improved 
to  give  liberal  three-vision  opening  and  easy  re- 
moval   of    glasses    for    cleaning. 

The  only  safe,  yet  absolutely  accurate,  water 
gauge     protector     ever    designed. 

Has  extra  heavy  cast  bronze  casing,  double  ob- 
servation glasses,  each  of  one-quarter  inch  plate 
glass,  Babcock  outlet  for  steam,  hot  water  and 
broken  glass,  if  tube  bursts,  and  new  lighting 
feature      increasing     efficiency      100%. 

In     use    by     leading     railroads     everywhere. 

Write    today    for    descriptive    pamphlet    and    prices. 

Johnson  Bronze  Company, 

NEW    CASTLE,    PA. 


BRAKE  BEAMS  rE:! 


AND 


Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO. 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


y— ^^^ 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED     1884 


SIPE'S  JAPAN  OIL 


"Strengthens,     Dries     and     Waterproofs; 

Add    Sipe's    Japan    Oil    and    Improve    the    Paint." 
IN    DAILY~USE     BY    ALL     LEADING     RAILROADS     IN     THE     UNITED     STATES 
Manufactured    Only    By  


Cliicago.lll.  JAMES  B.  SIPE  &  CO.  Pittsburgh, Pa. 


TheO&C  Company,  90  West  St.,  N.  Y.C. 

Peoples  Gas  Building  -         -        Chicago 

Railwray  Exchange  Building       -       St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SOUTHERN  WHEEL  COMPANY 

A.  R.  A.   850  LB. 

SINGLE  PLATE  CHILLED  TREAD  WHEELS 

FOR 

70  TON  CARS 


Our   tests   determine  the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 


30  Church  St.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


l^ilM^ricis 


Used  by   the   Officers  of  all  Railroads  on 

The  I\orth  j4merican   Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per    annum 

Single  Copies,   $2.50 

Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  freight  and  ijassen^er  cars  of  the  Railways  and 

Private  Car  Companies  in  tlie  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum.  Single  Copies,  $2.00. 


THE  RAILW^AY  EQUIPMENT  AND  PUBLICATION  CO.        p 

J    \Lp:XANT)Kli  BKOWX,  Vice-President  and  Mana^rer 
424  \Vest  33rd  Street  New  York 


MAY  v/e  not  have  the  opportunity  to  save  you  half 
your   packing   cost?      One-half   set   is   all    that   is 
necessary   when    renewing    packing,    with    excep- 
tions so  few^  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  fifty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  will  pack  its 
ow^n  wear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


"The  Packing  That  Packs' 


THE  PAXTON-MITCHEll  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Ca 

Genera/  O/f/ce  — Cleveland,  O. 


CLEAN  CAR  FLOORS 

Rapidlv — thorouKlilv — at   a  new   low  cost  level   with 

DEARBORN  CLEANER  NO.  4 

Write    fcir    full    iiifdnnatinn. 

DEARBORN    CHEMICAL    COMPANY 

3ie     S.     Michigan    Avenue,    Chicago  299     Broadway,    New    York 

Farmers    Bank    BIdg.,    Pittsburgh 


11^1 


^r,a/r^om 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 

BALL'S         OXOLEV        B.  C. 

Varnish  Remover       registered  Spirits 


THE     IDEAL     PAINT     OIL 


Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.  Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter   in   weight   with   increased   strength. 

Schaefer  Equipment  Co 

General  Offices:    OHver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 


T 


HE  Alco  Reverse  Gear  was  designed  to 
meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 


i* 


O 


NILESBEMENTPOND 

MACHINE   TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine  Tools,  Small  Tools  and  a  complete  equipment 
of    M.    C.    B.    Gauges    can    also    be    furnished. 

Write    for    Catalogs. 


^* 


Niles-Bement-PondCo.lllBroadway.NewYork 

Divisions  of  niles-bement-pond  company 

The  Niles  Tc"'  Works  Company,  Hamilton,  Ohio  Niles  Gear  Company 

*  Ridgway  Maclnne  Company,  Kidfiru'O!/,  Pa.  Ill  Broadway.  New  York       ^^ 
%        Pratt  and  WHitney  Company,  Hartford,  Conn.  Pittsbiirgh  Oflfice 

*  Niles  Crane  Corporation,  Philadelphia,  Pa.  Empire  Building 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 


w 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburgh,  Pennsylvania 


Rebuild  to  Meet  Present  Day  Needs 

Railroads  need  large  numbers  of  locomo- 
tives with  capacities  adequate  to  handle 
the  rapidly  increasing  traffic  loads  on 
fast  schedules. 

If  locomotives  are  heavy  enough  to  oper- 
ate efficiently  under  present  day  condi- 
tions, marked  economies  will  result  from 
modernizing.  We  make  a  specialty  of  re- 
building locomotives  and  can  make 
prompt  deliveries. 

I  he  Baldwin  Locomotive  Works 

PHILADELPHIA 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    f  f  fl    f^  -  H  b  Steel  Springs 

Steel  Tires  '  I  S  , .  1  J   Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPANY 

PHILADELPHIA,  PA. 

BranchOffices: 

CHICAGO  NEW  YORK     PORTLAND        SAN  FRANCISCO       PITTSBURGH 

ST.    LOUIS  HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  \\  ORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  hiel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive   oxygen   from   feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


7441-19 


WORTHINGTON 


Literature,  further  describing  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON   PUMP   AND   MACHINERY   CORPORATION 


Railway     Department 
W  orthington    Works:    Harrison,    New    Jersey 


District    Offices    in    2i    Cities 


Factors  that  Increase 
Locomotive  Effectiveness 


GO^ 


9^e  Locomotive 


Franklin  Railway  Supply  Co..  Inc. 

17  East  Forty -Second  Street,    New  York 

Chicago,  Yl\.  St.  Louis,   Mo.  San  Francisco,  cat 

332    S.  Mickiqan    Ave.  Boatmen's  Bank  Bldq.  774  Monadnock  BIjI^. 

Franklin  Railvs^ai)   Supply    Conipanij,   Liniited,    Moiitt-ea)        ^ 
"^      Export  Department  — International   Rail>vaij  Supply  Co. 
30  CKurcK  Street,    NewYoi^k 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NU-TATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


ff 
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Nicholson  Thermic 

SIPKDIS 

Syphons    are     being    installed     in     loco- 
motives   of   all    types. 

LOCOMOTIVE  FIREBOX  CO., 
310  S.  Michigan  Ave.,  Chicago,  111. 


S} 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

J.   G.^PLATT,  President   and   General   Manager 

.™    .  V.   W.   ELLET. 

Vice  President 


OFFICE     AND     WORKS 

383    DORCHESTER    AVENUE 

SO.    BOSTON,    MASS. 


The  Buckeye  Steel  Castings  Co. 


COLUMBUS  ^^F^  &-  'W^'      ^^'  P'-^UL 

NEW  YORK       fS^n^g^^^^^fe^'"'  LOUISVILLE 

CHICAGO  ^R^^^m''^^^^^  LONDON 


"BUCKEYE"  Yoke  and  Draft  Attachments 


FORT  PITT  SPRING  COMPANY 

PITTSBURGH,  PA. 
C  D  D  I  N  P  C    BOTH  COIL 

o  r  n  I  n  u  o  &  elliptic 

For  Railroad  Service 

ALLOY  SPRINGS  A  SPECIALTY 


Malleable 

CASTINGS 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE   TESTS 

for  15  months 

1104  Consecutive  Heats 

Tensile     StreiiHlh.     Yield     Point     ElonR.     % 
Lljs.    iier    s(|.    in.    Lbs.   i)er    s(|.    in.      in    2    in. 

HIGH        60952  39639  27.5 

LOW         56550  37679  23.9 

This  Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Send  Blue  Prints  for  Estiniatiw 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 
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LOW  COST  PROTECTION 

Afforded   By  the 

CRECO  BOTTOM  ROD  GUARD 


Simply  drive  it  on  the  brake  beam. 
It  locks  in  place  and  cannot  rattle. 
Positively  prevents  fallen  bottom  rods. 
Low  in  price  and  application  cost. 


Chicago  Railway  Equipment  Co. 


CHICAGO 


Union  Spring  & 
Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH   OFFICE 
2001    CLARK  BUILDING 


NEW  YORK       - 
CHICAGO     - 
RICHMOND,  VA. 
LOUISVILLE,  KY.      - 
BALTIMORE,  MD.     - 
PHILADELPHIA,  PA. 


50  Church  Street 

Fisher  Building 

Mutual  Building 

42  Todd  Building 

Munsey  Building 

226  South  15th  Street 
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Meetings    held    fourth    Thursday   of    each    month    except    June,    July    and    August. 


PROCEEDINGS  OF  MEETING 
JANUARY  24,  1929 

The  meeting-  was  called  to  order  at  the   Fort    I'itt   Hotel   at 
8:00  o'clock  P.  M.,  with  President  W.  S.  AIcAl^ec  in  the  chair. 

The   follLvving"  gentlemen   registered: 


MEMBERS 


Allison,  John 
Altsman*  W.  H. 
Ambrose,  W.  F. 
Anne.   G.   E. 
Bayer,  George  J. 
Beck,  C.  H. 
Berg,  Karl 
Bier,   Edward   C. 
Binklev,  W.  E. 
Bradley,  W.  C. 
Brinkhoff,  W.  H. 
Burel,  W.  C. 
Campbell.  J.  T. 
Christy,  F.  X. 
Cipro,    Thomas 
Conway.  J.   D. 
Crawford,  D.  F. 
Dalzell,  W.  E. 
Davis.  Charles  S. 
Diven,  J.   B. 
Earley,  J.  T. 
Edwards,  C.  H. 
Emery,   E. 
En  Dean,  J.  F. 
Endsley,  Prof.  Louis  E. 
Evans,  David  F. 
Fendner,  W.  J. 
Fisher,  Harry  G. 
Frauenheim,  A.  M. 
Freshwater,  F.  H. 
Fults,  J.  H. 
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Gilg-,  Henry  F. 
Goda,  P.  H. 
Gorman,   Charles 
Hackett,  C.  M. 
Hall,   Chester  C. 
Hamilton,   William 
Hansen,  A\^illiam   C. 
Hastings,  Walter  S. 
Holmes.  E.   H. 


Hood.  J.   M. 
Hussong,  A.  C. 
Irwin,  R.   D. 
Ketchpel,  Paul  A. 
Kiefer,  Fred. 
Kunimer,  Joseph   H 
Laird,  E.  C. 
Lanahan,  Frank  J. 
Lanahan,  J.   S. 
Landis,   William  C. 
Lawson,  A.  F. 
Leckey,  Ralph  F. 
Lewis,    Herl)ert 
Lobez,  P.  L. 
Long-,   R.  M. 
Ludgate.    B.   A. 
Mali'phant.   C.   W. 
Miller,  C.   W. 
Miller,   John 
Morris,  'j-   H. 
Mvers,   Arnold 
McAbee,  W.  S. 
Mclntyre,  R.  C. 
McKinley,   Archie 
McNamee,  W. 
McNelty,   A.    P. 
Ness,  H.  S. 
Oppermann.  E.  W. 
Orchard,  Charles 
Painter,  Joseph 
Paisley,  F.  R. 
Prince,  Albert 
Provost,  S.  W. 
Ralston,  J.  A. 
Rauschart,  E.  A. 
Redding,  P.  E. 
Reeve,  George 
Roan.   H.   E. 
Rogers,  Robert 
Sattley,  E.  C. 
Seaman.   G.   \\\ 
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Searles,  E.  J. 
Seiss,   W.  C. 
Severn,  A.   L5. 
Shafer,    |iihn   S. 
Sharp.   [{.  W. 
Sharp,  James 
Sheridan,  T.  F. 
Shellenbarger,   II.   M 
vShowalter,  Joseph 
Stevens,  L.  V. 
Stevens,  R.  R. 
Stilwell  K.  E. 
Stoehr,  Arthur  L. 
Stoffregen,  Louis  E. 
Strachan,  M.  B. 
Sutherland,  Llovd 
Taiclet,  J.  A. 
Tayh)r,  J.   M. 


'Prance.   F. 
'Prautnian,    I  larr\-  J. 
Tyrie,    R.    M. 
N'ollmer,   Karl   L. 
Walther,  ().  C. 
Waterman.   E.   H. 
Welch,  1-:.  ^l. 
Wible.  T.  E. 
Wikander,  Oscar  R. 
Wildin,  G.   \y. 
Wolford,  Jesse  J. 
Woodward,   Ro])ert 
Wrig-ht,  Edward  W 
Wright,  John    I',. 
Wright.  O.   L. 
Wvnne.  F.  K. 
Wyke.  J.  W. 
Young',  F.  C. 


\^ISITORS 


Anderson,    George 
Anderson,   J.    M. 
Barnum,  Merle 
pjerkhober.  Charles,  Jr. 
Browne,  Bard 
Burgham,  M.   L. 
Carruthers.  G.  R. 
Carter,  William 
Ceadda,  Y.  A. 
Christy,   J.    A. 
Crawford,  A.  B. 
Cudge,  Edmund  W. 
Cumings,   D.  A. 
Davis,   William    B. 
Dawson,  H.  R. 
Dickson,  K.  B. 
Diehl.  Richard  C. 

Wetzel, 


Emsheimer,  Louis 
Ferree.  J.   W. 
Hildenbrand,  L.   B. 
Mollis,   H.   E. 
Lewis.  S.   B. 
Leinemann,  A.   F. 
Marble,   Robert   A. 
McCrea.  James  G. 
Oschman,  William 
Pyne,   Frank 
Reese.  F.  T. 
Roberts.  J.  B. 
Russell.  A.  G. 
Short,  J.   E. 
Smith,  Sion  B. 
Thomas,  H.  N. 
\'()llmer,   Walter 
James  S. 


The  call  of  the  roll  was  dispensed  with,  the  record  of  at- 
tendance being  obtained  through  the  registration   cards. 

The  reading  of  the  minutes  of  the  last  meeting  w^as  dis- 
])ensed  wnth.  as  they  have  appeared  in  printed  form  and  been 
(Kstrilnited  to  the  members. 

The    Secretary    read    the    following    list    of    applications    for 

membership : 

lirowne.  Bard,  Assistant  to  \'ice-f^resident.  The  Supherheater 
Company,  17  East  4-^nd  Street,  New  York,  X.  Y.  Recom- 
mended bv    T.   A.   Ralston. 
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Crary,  Harry  S.,  General  Manaj^er,  Fort  Pitt  v^prin;;'  C()m])any, 
P.  O.  Box  1)17.  Pitts1)uro-h,  Pa.  Recomiiicnded  l)y  D.  S. 
Molyneaiix. 

Liinden,  Carl  J.,  Draftsman,  P.  &  L.  E.  R.  R.,  '367  Fisk  Street, 
Pittsburgh,  Pa.     Recommended  by  W.   11.   Brinkhoff. 

Wetzel.  James  S..  Draftsman,  Wine  Safety  Appliance  Com- 
pany. 5646  Rippey  Street,  Pittsburgh,  Pa.  Recommended 
by  P.   L.  Lobez. 

PRESIDEXT  AIcABEE:  These  applications  will  l)e  re- 
ferred to  the  Executive  Committee  in  accordance  with  oiu"  1!}-- 
law,  and  upon  approval  by  them  the  gentlemen  will  become 
members   without   further   action. 

Is  there  any  further  business  to  come  before  the  meeting"? 
If  not,  we  are  ready  for  the  paper  of  the  evening,  which  will 
be  on  the  subject  "Science  and  Industry,"  by  Dr.  E.  R.  W^eidlein. 
Director  of  the  Mellon  Institute  of  Industrial  Research,  Uni- 
versity of  F^ittsburgh.  Pittsburgh,  Pa.  I  take  great  pleasure  in 
introducing"  Dr.   Weidlein. 


SCIENCE  AND  INDUSTRY 

By   DR.    E.   R.   WEIDLEIN, 
Director  of  Mellon  Institute  of  Industrial  Research,  Pittsburgh,  Pa. 

Industry  is  both  a  being  and  a  becoming;  and  so  is  indus- 
trial research.  Industrial  research  may  be  evaluated  either  from 
a.  purely  monetary  standpoint,  both  to  the  industrialist  and  the 
scientist  but  i)rimarily  to  the  industrialist,  or  from  the  broader 
viewpoint  of  its  importance  to  the  community.  Even  a  cursory 
study  of  the  needs  of  life  and  of  the  foundation  upon  which 
ci\'ilization,  and  particularly  democratic  ci\'ilization,  is  built 
reveals  the  fact  that  science  is  necessar}'  for  progress.  It  is  a 
component  part  of  the  things  that  civilization,  through  the  cen- 
turies, has  brought  about.  It  is  the  hope  of  the  future.  Science 
is  the  greatest  modern  creator  of  new  wealth  and  the  greatest 
practical  agency  of  democracy — the  greatest  eciualizer  of  our 
time.  As  such  a  creator  of  new  wealth  and  new  resources, 
science  and  its  continua.l  dex'elopment  \-itall}'  affects  taxation 
and  the  cost  of  li\ing;  hrst.  by  creating  new  wealth  to  help 
share  the  burden,  and,  secondl}'.  !)}■  making  the  necessities  of 
life   constantly   better   and   cheaper. 

We  are  in  the  hrst  flush  of  the  dawn  of  the  era  of  science 
in    industry,    of    a    day    which    is    heralded    b}'    the    x'anguard    of 
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industrial  rese;irch  laboratories.  Industrial  research  is  a  com- 
paratively new  t(!ol  of  ip.dustry  in  America.  However,  the 
rapid  advances  that  ha\e  been  made  during"  the  last  twenty-five 
years  make  it  necessary  to  ha\e  well  organized  research  e.^tab- 
lishments  to  carry  on  the  wi  rk.  The  existence  of  Mellon  In- 
stitute today  is  due  to  the  \ision  and  coura.L^'e  of  individuals 
who  clearly  foreca>t  the  future  twenty-two  years  a.^o.  It.i  con- 
ception came  from  the  mind  ci  the  late  Dr.  Robert  Kennedy 
Duncan,  and  its  development  from  the  coura.fje  of  the  Secretary 
of  the  Treasury,  the  Honorable  .Andrew  W.  Mellon,  and  his 
brother,  Richard  Beatty  Mellon.  It  is  a  pioneer  in  the  field  of 
the   co-operation   of   science   with   industry. 

Science  is  definable  as  the  ciccurate  knowledge  of  td)scrved 
facts  and  their  causes.  Research  is  the  efifort  to  obtain  knowl- 
edge; science,  the  knowledge  obtained.  The  application  of  this 
knowledge  is  the  principal  mode  for  securing  human  efficiency. 

Industry,  in  its  essential  sense,  is  merely  the  changing  (  i 
some  raw  material,  some  resource  of  nature,  into  ;i  form  in 
which  mankind  can  use  it.  Industrial  research,  in  its  widest 
application,  is  simply  the  means  of  making  that  process  of 
change    as   efficient   as    possible. 

It  is  well  to  emphasize  at  this  point  that  modern  research 
may  be  classed  into  two  main  divisions:  The  first  "pure  science" 
or  "fundamental"  research;  the  second,  "applied"  or  "industrial" 
research.  The  distinction  is  one  of  motive.  In  the  past,  those 
devoted  to  pure  research  encouraged  the  impression  that  pure 
science,  "a  sort  of  preserve  for  intellectual  sportsmen,"  was 
esoteric  and  distinctly  apart  from  the  ordinary  affairs  of  life, 
and  made  no  eft'ort  to  disclaim  the  implication  that  pure  scien- 
tists necessarily  brought  to  their  inquiries  a  higher  and  su.btler 
intellect  than  those  who  were  engaged  in  applying  science  to 
the  needs  of  the  community. 

This  adopted  aloofness  and  lack  of  sympathy  with  respect 
to  municipal  and  industrial  practice  have  undoubtedly  been 
prominent  in  retarding  the  solution  of  a  number  of  the  great 
problems  of  both  chemical  and  mechanical  technology,  and  ha\e. 
moreover,   acted  as   a  barrier   to   needed   co-operative   effort. 

It  is  certain,  howe\er,  that,  with  the  recent  elal)cratc  de- 
velopment of  industrial  research  and  the  general  recognition  of 
the  high  quality  of  work  which  it  demands,  this  viev^'  of  the 
relation  of  pure  and  applied  science  has  now  entirely  disap- 
peared. In  fact,  while  pure  science  e\er  has  been,  and  e\er 
must    be,    the    safeguard    of    industrial    research — the    wellspring 
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of  experience  and  wisdom — it  is  generally  ct^nceded  that  the 
industrial  investigator  always  will  be  the  translator  of  the  lan- 
guage of  pure  science  to  the  manufacturing  world,  and  in  many 
cases,  wdiere  necessity  arises,  the  originator  as  well  as  the 
applicator  of  scientific  method.  15oth  pure  and  applied  research 
are  of  the  same  order  of  importance  and  each  has  its  own 
related   held. 

Here  again  the  University  of  Pittsburgh  and  Mellon  In- 
stitute have  combined  forces  into  a  complete  unit.  This  type 
of  co-operation  reduces  to  a  minimum  the  period  represented  by 
time  ela])sed  from  the  disco\ery  of  a  principle  in  science  to 
mass  production.  The  electrical  industry,  which  is  based  upon 
the  pure  science  research  of  Michael  Faraday,  required  nearly 
a  hundred  years  for  its  development.  Compare  with  that  the 
development  of  the  radio  industry  or  any  of  our  other  modern 
industries  developed  during  this  period  of  better  understanding" 
of  co-operation  between  the  pure  science  research  work,  the 
industrial  scientist,  and  the  industrialist.  Cast  your  thoughts 
backward  to  the  condition  of  the  community  twenty-five  years 
ago  and  contrast  it  with  the  present  state  of  affairs.  What  do 
we  find  in  briefly  surveying  this  space  of  time?  We  find 
numerous  industrial  and  civic  improvements  of  high  importance. 
Communication  in  every  form  is  more  intimate;  in  fact,  dis- 
tance appears  to  vanish,  our  methods  of  transit  becoming  super- 
human. Science  has  ])ut  a  girdle  around  the  earth  in  forty 
minutes.  Anything  that  anybody  wants  to  say  can  be  com- 
municated to  anybody  who  wants  to  hear  it  anywhere  in  all 
the  wide  world  within  a  few  minutes,  a  few  days,  or  at  most 
a  few  weeks.  In  the  agencies  l)y  which  this  is  accomplished 
rapid  transit  by  ship,  train,  automobile,  airplane,  printing,  pho- 
tography, telegraph  or  telephone,  wired  or  wireless,  chemistry 
])lays  an  essential  role,  although  it  is  so  unpretentious  a  part 
tliat  it  often  does  not  receive  recognition. 

IJy  way  of  illustration,  one  of  the  most  important  parts  of 
vour  radio  equipment  is  a  chemical  product  known  as  "bakelite" 
or  "redmanol",  which  is  manufactured  frtim  two  common  sub- 
stances, namely,  carbolic  acid  and  formaldehyde.  beginning 
with  the  discovery  of  a  ijroper  method  of  controlling  the  pro- 
duction of  these  i)henol  resins,  their  subse(|uent  hardening  under 
heat  and  pressure,  and  their  increased  strength  when  fillers  are 
used,  particularly  fil)rous  fillers,  all  this  has  made  possible  the 
application  of  phenol  resins  in  technology  in  the  widest  and 
most  \'aried  manner.      It  has  made  ]:)ossil)le  the  rapid  and   cheap 
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production  of  dislrihutor  licads  and  rotors  lor  autoniohile  if^'ni- 
tion.  'I'he  accuracy  of  dimensions  with  which  these  phenol 
resins  can  be  mohled  and  their  permanence  of  shaj^e  under  ele- 
wited  temperatures,  such  as  one  t^ets  under  an  automobile  hood, 
has  made  their  a])plicatiou  \ery  extensixe  in  the  automobile 
industry.  In  addition  to  distributor  heads  and  rotors,  coil 
housings,  bells  for  motors,  insulation  strips,  and  ])unchings  of 
all  sorts  and  varieties  are  used  in  the  automobile  of  today. 
.Also,  the  timing-  gear  in  many  automobiles  is  made  of  laminated 
canvas-base   phenol-resin    material. 

Phenol  resins  are  rai)idly  rexolutionizing  the  grinding  wheel 
and  waterproof  sandpaper  industries  and  bid  fair  to  revolutionize 
completely  the  method  of  oil-well  drilling-,  since  carborundum, 
held  together  with  a  phenol  resin,  cuts  through  sand  many 
times  more  rapidly   than   steel   bits. 

Some  of  the  more  spectacular  and  less  voluminous  uses 
created  for  phenol-resin  products  are  dentures  for  false  teeth, 
non-heat  producing  grinding'  instruments  for  the  dental  trade, 
glaze  for  porcelain  ornaments,  handles  on  cofTee  percolators, 
pencil  barrels,  and  fountain  pen  barrels,  beads,  buttons,  billiard 
balls,  and  pipe   stems. 

Likewise,  the  development  of  the  airplane  has  depended 
larg-ely  upon  the  chemist.  It  requires  suitable  engine  fuels  and 
lubricants,  chemically-treated  textiles  for  the  wings,  and,  most 
important  of  all,  magnesium  metal  for  making  strong,  light, 
machinable  alloys.  Magnesium  metal  is  a  new  industrial  prod- 
uct which  is  lighter  and  stronger  than  aluminum.  In  com- 
bination with  aluminum  to  produce  an  alloy,  it  has  found  ex- 
tensive use  in  the  building  trades  outside  of  the  field  of  aero- 
nautics. 

New  inventions  have  been  an  important  cause  of  industrial 
development.  'The  growth  of  invention,  in  fact,  is  one  indica- 
tion that  a  nation  is  becoming  better  served  with  the  essentials 
of  economic  progress,  one  of  which  is  industrial  research.  Many 
inventions  are  now  the  product  of  organized  work  in  research 
laboratories,  where  physical  and  chemical  specialists  are  em- 
ployed solely  to  find  new  materials,  new  processes,  and  new 
uses  of  products,  for  industrial  development.  The  most  revo- 
lutionary inventions  have  been  those  in  the  fields  of  electricity 
and  chemistry. 

In  whatever  direction  one  turns  these  results  arc  apparent, 
although  progress  has  not  been   uniform  in   all  industries.      Xat- 
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urally,  most  atlention  has  l)een  oriven  to  the  helds  of  imme- 
diate  importance. 

The  rapid  de\"elopment  of  the  autom()l)ile  has  made  proi^'ress 
necessary  in  many  other  fields.  If  we  stnp  to  think,  we  shall 
realize  that  all  the  resources  of  a  \ast  and  complex  civilization 
have  been  called  upon  to  produce  it.  The  motor-car  industry 
not  only  has  taken  full  advantai^e  of  the  possibilities  of  its  own 
research  organizations  but  its  spectacidar  expansion  has  given 
impetus  to  other  classes  of  industrial  research,  such  as  petro- 
leum products,  rubber,  the  metals,  leather,  synthetic  fabrics  and 
compounds,   as   well   as   road   materials. 

Until  thirty  years  ago,  petroleum  was  important  to  civilized 
man  chiefly  because  it  was  his  main  source  of  light.  Kerosene 
lam])s  are  still  widely  used  in  the  orient  and  the  other  far 
])laces  of  the  earth.  Here,  however,  we  get  our  light  by  more 
efficient  means  and  use  the  petroleum  to  supply  another  vital 
need,  a  fuel  for  our  manv  automobiles.  Studies  in  the  crack- 
ing of  oil  have  doubled  the  available  supply  of  gasoline  and 
promise  methods  for  completely  converting  crude  oil  into  mo- 
tor fuel  with  a  little  l)y-product  coke.  Motor  fuels  with  anti- 
knock properties  have  been  developed.  We  learn  a  great  deal 
about  the  possible  exhaustion  of  our  petroleum  resources,  and 
this  is  one  of  the  reasons  for  the  existence  of  the  chemist  and 
the  maintenance  of  the  chemical  laboratory,  to  provide  for  such 
an  emergency.  The  Germans  are  now  concentrating  on  the 
])roduction  of  heavy  oils  from  coal,  a.nd  have  made  sufficient 
progress  to  enable  them  to  construct  a  cc)mmercial-size  unit, 
and  it  is  rumored  that  Germany  will  be  able  to  produce  suffi- 
cient motor  fuel  l)y  next  year  to  meet  its  own  requirements. 

The  rubber  used  in  the  automobile  tire  has  likewise  de- 
veloped some  of  our  largest  corporations,  and  one  has  only  to 
recall  past  experiences  with  an  a.utomobile  tire  with  the  present 
to  appreciate  the  advances  that  have  occurred  in  this  industry 
through  the  ai)plication  of  science.  The  service  life  of  tires 
has  been  greatly  increased,  thanks  to  research  on  accelerators 
for  vulcanization.  t)n  rubber  crm]:)ounding.  and  on  the  tire 
fabrics.  The  rapid  development  of  the  rubljer  industry  is 
obvious,  so  let  us  turn  to  other  helds.  How  many  people  realize 
that  the  automobile  completely  re\'olutionized  the  paint  and 
varnish  industry,  due  to  its  requirements  for  a  better  finish 
and  one  which  could  be  applied  in  a  shorter  period  of  time. 
The  result  is  the  nitrocellulose  laccjuers.  and  the  development 
of  new  synthetic  gum>  and  soh'ents.     This,  in   turn,  has  created 
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two  entirely  new  industries  witliin  the  last  ten  years.  One  nt 
these  industries  is  located  in  the  corn-belt  of  Indiana  and  Illi- 
nois. Throiii^h  scientific  research  in  the  held  of  biochemistry, 
the  corn  is  treated  with  a  new  txpe  of  bacillus  which  ])ro(luces 
these  necessary  lacquer  solvents  instead  of  the  familiar  ])re- 
prohibition  solvent,  ethyl  alcohol.  The  second  of  these  indus- 
tries depends  upon  the  common  ])roduct  natural  ^"as  for  its 
source  of  raw  material.  This  industry  is  especially  close  to  us, 
as  it  orig^inated  and  was  developed  into  being-  in  the  laboratories 
of  ^klellon  Institute.  The  results  of  this  research  ha.ve  made 
available  in  large  quantity  and  at  low  cost  a  \ariety  of  com- 
mercially valuable  aliphatic  organic  chemicals,  distinct  in  origin 
as  well  as  in  application  from  the  synthetic  chemical  ])roducts 
heretofore   generally   known. 

A  principal  product  of  these  efiforts  is  ethylene  glycol, 
which  has  offered  to  industry  for  the  first  time,  after  having 
been  known  since  the  early  days  of  chemistry  only  as  a  chem- 
ical curiosity.  Ethylene  glycol  is  now  widely  used  in  ex])lo- 
sives  manufacture  and  as  an  antifreeze  material  for  automotive 
engines ;  it  is  also  finding  numerous  new  uses  to  supplement 
the  inadequate  supplies  of  glycerol  and  is  further  serving  pur- 
poses entirely  new  in  the  arts.  The  ethers  of  glycol  are  ideal 
solvents  for  nitro-cellulose  lacquers  and  in  the  rapidly  expand- 
ing lacquer  industry  they  are  introducing  qualities  indispensible 
in   their  nature. 

The  pure  h}-drocarbon  constituents  of  natural  hydmcarlion 
mixtures  have  also  found  many  valuable  and  interesting-  uses. 
For  example,  ethane,  propane,  isobutane.  and  normal  butane 
have  been  found  to  have  special  physical  properties  making" 
them  desirable  as  refrigerating  gases.  Commercial  ])r(~)pane. 
distributed  in  cylinders,  has  contributed  a  form  of  fuel  gas 
with  widespread  application  in  household,  laboratory,  and  fac- 
tory heating'  problems.  Thus  an  ever-increasing  number  of 
products  is  being  produced  from  these  hydrocarljon  raw  ma- 
terials, and  it  is  apparent  that  an  industry  of  large  proportions 
is  in  the  process  of  being"  established  on  the  fundamental  or 
pure  research  which  has  been   ccinducted   in   this   field. 

Electric  illumination,  radio,  electro-chemical  and  the  tele- 
phone are  four  industries  which  have  developed  from  their 
basic  inventions  to  important  places  in  (;ur  present  industrial 
organization  in  a  period  of  less  than  fifty  years.  In  each  there 
is  striking  evidence  of  the  inter-relation  of  the  "cycle  of  re- 
search" with  the  ^■arious  stages  in  the  de^•e]opment  of  its  indus- 
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try.  It  is  sig'nihcant  that  the  time  lui^  in  the  de\'eh-)pnient  of 
these  industries  has  l)een  greatlv  reduced  by  systematic  scien- 
tific research.  \\'hat  happens  when  research  is  undertaken  in 
older  industrie.s — the  iron  and  steel  industries,  for  example,  are 
of  the  oldest  in  recorded  history?  The  steel  industry  for  hun- 
dreds if  not  thousands  of  years  was  an  art  and  yet  within  less 
than  fifty  years  it  has  felt  the  influence  of  research  and  has 
experienced  a  i^'reater  develo])ment  in  that  ])eriod  cf  hve  decades 
than   all    the    centuries    that   went    before. 

The  ])roblems  that  are  recei\'in^'  the  most  attention  in 
Euro])e  at  this  i)resent  time-  are  the  nitroi^en  industry,  coal 
liquefaction,  i.j-as  suppl}'.  dyestutis  and  s}-nthetic  organic  chem- 
icals, principally  solvents  and  textiles,  including"  artificial  silk. 
Most  of  these  problems  are  related  to  and  depend  upon  coal 
or  lii.^nite  as  a  raw  material.  Thev  are  producing'  both  syn- 
thetic eth}d  alcohol,  methvl  alcohol,  organic  solvents,  and  hy- 
drogen for  use  in  the  nitrogen  ti.xation  process  for  the  produc- 
tion of  ammonia,  besides  dves,  medicinal  ])roducts.  motor  fuels, 
and  fertilizers   from   coal. 

The  countries  of  Europe  are  also  combining  forces  in  the 
development  of  these  A-arious  industries.  This  type  of  co-oper- 
ation cannot  help  but  produce  results,  and  yet  it  is  only  one 
l)art  (if  an  effort  to  gain  industrial  and  independent  recognition. 

Euro])e  realizes  that  scientific  co-operation  is  the  most 
powerful  means  of  dealing  with  many  of  these  difficulties  with 
which  it  is  faced  today,  and  the  surest  means  of  self-protection 
and  preservation.  This  should  be  equally  true  of  all  business 
enterprises  today.  The  aim  of  business  is  profit,  and  hence  it 
is  essential  to  operate  plants  with  gain.  In  consequence  of 
this  recognition  in  industry,  incumbrances  that  interfere  with 
ad\-antageous  ])ro(luction  must  be  discartled.  AWaste.  ineffi- 
ciency, senile  processes,  antiquated  plants,  and  unscientific  prac- 
tices in  general  are  the  foes  of  profitable  oi:)eration.  Effective 
intelligence  service  on  market  conditions,  both  foreign  and 
domestic,  and  adequate  to  technical  research  on  plant  produc- 
tion problems  are  the  agencies  upon  which  the  dynamic,  suc- 
cessful  business   of  today   is   most   dependent. 

Strenuous  competition  such  as  ])re\ail>  these  days  is  the 
factor  that  most  influences  progressive  change  or  develop- 
mental improvement.  It  has  brought  respect  for  industrial  re- 
search, sim])lified  practice,  efficienc}-  ])rograms  and  statistics. 
Paradoxicalh',    associated    effort    has    effected    beneficial    contact 
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anioii^-  ciini|)c'til(irs  and  has  enal)k'(l  omuHTtc'd  xi^ilancf,  fact- 
lindint;-,   and    proi^ress    in    IccIuk  >l(i^ic    and    niarkcl    research. 

It  has  hccdnic  a  trnisni  to  >ay  that  scicntitic  research  has 
exercised  a  profonnd  inllucncc  on  industr\-.  particularly  upon 
the  character  and  direction  of  manufacturing'  methods.  It  is 
ecpially  true  that  industry  lias  had  a  .^reat  influence  upon  scien- 
tific research.  Ily  ])ro\i(lin^-  o])portunities,  in<lustr\-  lias  led  t<J 
the    impro\cment    and    e.xtension    of    research    procedures. 

Husiness  is  heint^-  conducted  on  a  wider  scale  and  at  .greater 
speed  than  ever  before.  This  makes  it  hard  for  the  weak  and 
inefficient  manufacturer,  hut  opens  a  wonderful  \ista  to  those 
who  are  stroni^-.  able,  free  from  the  influence  of  precedent,  and 
appreciative  of  the  possibility  of  improxing-  on  the  methods  of 
the  ])ast.  Modern  Inisiness  is  therefore  especially  receptive 
respecting-  the  application  of  science  in  the  correction  of  pro- 
duction, advertising-  and  sales  troubles. 

Formerly  the  voice  of  the  scientist  was  that  of  one  cry- 
ing in  the  wilderness.  Now  he  commands  the  attention  of  the 
nian  in   the  street. 

PRESIDENT  McAPjEE:  When  we  read  the  newspapers 
tomorrow  morning  and  see  the  announcement  of  some  new 
dexelopment,  we  will  not  need  to  wnjnder  what  the  world  is 
coming  to  next.  Dr.  W'eidlein  has  put  some  new  thoughts 
into  our  minds,  in  his  talk,  and  we  might  be  able  to  glean  a 
little  more  from  him  if  some  of  you  gentlemen  would  ask  a 
tew  questions,  and  I  am  sure  he  will  be  \ery  glad  to  answer 
them. 

MR.  CHARLES  ()RCI1.\RD:  A  gentleman  in  St.  Louis 
two  or  three  weeks  ago  told  me  that  they  were  turning  out 
news  print  paper  made  from  corn  stalks  out  in  Iowa.  Can 
you   tell   us  what  that  ])rocess  is? 

DR.  W'EIDLEIX:  That  is  a  new  process  that  was  de- 
veloped at  the  Universitv  of  Iowa.  It  is  along  lines  such  as 
these  that  can  do  more  for  the  farmer  and  for  agriculture  than 
all  the  legislation  that  can  be  put  into  effect.  As  a  result  of 
Iowa  being  in  the  corn  belt,  they  have  been  trying  to  find  a 
utilization  for  waste  corn  stalks.  They  ha\e  worked  up  a 
])rocess  and  are  now  building  a  commercial  plant  of  a  small 
size  out  in  Illinois  for  ])roducing  this  paper.  They  have  i)ro- 
duced  a  i)a])er  and  ha\e  run  off  an  edition  of  the  local  news- 
paper  in    the    town    where    the    i)lant    is    located    from    this    paper 
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produced  from  corn  stalks.  There  is  u  book  on  agriculture 
that  will  be  printed  on  it,  the  hrst  one  to  be  printed  on  this 
particular    type   of   paper. 

PRESIDENT  McABEE:  Would  any  other  gentleman 
like  to  ask  any  questions?     Professor   Endsley? 

PROF.  L.  E.  EXSLEY:  I  do  not  know  that  1  have  any- 
thing in  particular  to  ask.  I  have  enjoyed  this  talk  \er}-  much. 
I  was  located  for  a  good  many  years  in  the  building  next  to 
the  headquarters  of  the  Mellon  Institute  and  knew  a  great 
many  of  the  men  engaged  in  that  work  and  enjo}-ed  talking 
with  them.     And  they  enjoyed  their  work. 

That  is  a  great  work  that  Dr.  A\'eidlein  has  hiid  before  us 
in  his  talk,  and  we  have  all  enjoyed  it.  We  are  all  more  or 
less  of  a  turn  of  mind  to  be  interested  in  the  every  day  things 
of  our  own  line  of  work,  and  if.  as  Dr.  \\'eidlein  suggests,  we 
would  give  a  little  additional  thought  to  the  things  we  are 
doing  every  day  we  might  be  able  to  make  the  work  a  little 
more  enjoyable  to  ourselves  and  put  a  little  more  money  in 
the  pocketbook  of  the  company  we   are   working  for. 

There  is  one  question  I  would  like  to  ask.  In  the  selec- 
tion of  the  men  to  do  this  work  do  you  not  encounter  one  of 
your   hardest   prol)lems? 

DR.  WEIDEEIX:  That  is  one  of  the  most  difficult  jobs 
we  have.  Fifty  per  cent  of  the  success  of  any  investigational 
w'ork  to  be  tackled  will  be  due  to  getting  the  right  man  in  the 
right  place.  Scientific  men  are  of  a  peculiar  turn  of  mind. 
They  are  rather  difficult  to  handle  and  you  have  to  take  into 
account  all  these  idiosyncracies  if  you  are  to  get  the  best  out 
of  them.  It  is  not  a  question  of  problems.  We  ha\'e  ])roblems 
by  the  wholesale.  One  of  the  great  difficulties  is  to  get  well 
trained  men  for  the  particular  type  of  work,  ^^'e  require  men 
of  strong'  personality  as  well  as  men  with  proper  liackground 
in  their  particular  science,  because  they  are  going  to  come  in 
contact  with  business  men.  and  they  have  to  be  men  that  can 
meet  that  particular  situation,  and  di])lomacy  is  a  \ery  im- 
portant aspect  in   this  type   of  work. 

At  the  present  time  our  men  come  from  SG  diff'erent  uni- 
versities in  the  E'nited  States — to  show  the  broad  scope  of  our 
selection   of   men. 

PRESIDENT  McABEE:  We  would  like  to  hear  from 
our    Past-president,    Mr.    Frank   J.    Lanahan. 
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MR.  I'RAXK  j.  I.AXAII.W:  Thi^  Ikis  l.ccn  a  very  in- 
tercstin.L^'.  instnictixc  and  (.'(lucalional  talk.  I  am  wvv  much 
impressed  willi  tlic  truth  nl'  the  old  saying-  tliat  ■■])C'rfccti()n  is 
made  up  of  trilles,  l)ut  perfectinn  itself  is  no  trifle."  The  ver\' 
L^reat  \ariety  of  sid)jects  touched  upon  by  tlie  speaker — oils, 
paints,  huildin;^'  materials,  alloys,  food,  \'east,  bread,  plants, 
smoke,  denatured  alcohol,  e\'en  to  the  hund)le  but  po])r[lar  "hot 
doi;" — certainly  shows  a  wide  rani^e,  with  a  remarkable  ability 
to  ,;4i\e  a  thoroughly  intelli.^ent  understandin.^',  in  lant^uaj^'e  so 
simple  that  e\en  a  child  could  com])rehen(l.  1  thiid<  our  Sec- 
retary was  entirely  justified  in  seuflin,;.^'  out  on  the  notice  for 
the  meeting-,  the  statement  that  "The  Doctor  is  a  well  known 
and  a  ,i;'ifted  speaker,  thorout^hly  \ersed  on  the  sid)ject."  It  is 
a  matter  of  particular  satisfaction  to  all  of  us  to  realize  that 
this  Institute  which  he  so  ably  represents,  is  a  Pittsburgh 
product.  Dr.  \\'ei(llein  says  it  orii^inally  came  from  the  ^reat 
open  spaces  of  the  West,  but  Pittsburgh  has  nourished  it  and 
developed  it  to  its  present  high  standard.  Pittsburgh  appre- 
ciates  this  class  of  research   work  and   has  encouraged   it. 

I  could  not  help  but  feel  when  Ur.  AW'idlein  si)oke  of  the 
difficulties  in  the  selection  of  indi\iduals  to  head  the  \'arious 
activities  in  the  research  field,  that  the  founders  and  financial 
backers  of  the  Mellon  Institute,  were  most  fortunate  in  their 
choice  of  the  chief  executi\'e,  for  results  demonstrate  the  wisdom 
of   their   preference. 

Alay  I,  Air.  President,  mo\e  }-ou  on  behalf  of  the  Railway 
Club  of  Pittsburgh  that  a  rising  \-ote  of  thanks  be  extended  to 
Dr.  A\'eidlein  in  appreciation  of  his  most  interesting  and  edu- 
cational   talk? 

The   motion   prevailed   by   unanimous   rising  vote. 

DR.  WEIDLEIX:  Mr.  President,  I  thank  you  for  the 
opporttmity   of  being  here. 


OX    MOTION    adjourned. 


J.    D.    COiXWAY.    Secretary. 
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KiathaKI 

MECHANICAL  LUBRICATOR 


Ideal  Lubrication 


For  Long  Runs 


lathan  Mechanical  Lubricators 
)rovide  ideal  lubrication  for  the 
.ongest  runs  and  severest  service: 
Because — 

1.  They  are  furnished  in 
8  pt.,  16  pt.  and  20  pt. 
capacities  which  is  am- 
ple oil  supply  for  the 
longest   runs. 

2.  They  provide  separate 
feeds  for  every  steam 
cylinder  on  the  loco- 
motive and  each  sepa- 
rate feed  is  independ- 
ently adjustable.  This 
permits  proper  lubrica- 
tion   of    all    auxiliaries. 


3.  They  need  not  be  re- 
membered by  the  en- 
gineman.  The  only  at- 
tention required  is  fill- 
ing at   the   terminal. 

4.  They  insure  uniform 
lubrication  every  mile 
the  engine  runs, 
whether  drifting  or  us- 
ing steam.  The  feeds 
are  set  at  the  terminal 
when  the  lubricator  is 
applied  and  need  not 
be  changed  by  the 
crew. 

5.  They  feed  oil  in  pro- 
portion to  the  work 
the  engine  does. 

All  these  factors  make  for  more 
dependable,  more  economical 
locomotive   performance. 


NATHAN   MANUFACTURING  COMPANY 
250  Park  Avenue,   New  York 

585    Market    Street  14     E.     Jackson     Blvd.  G.    F.    Cotter    Supply    €•. 

SAN      FRANCISCO.      CAL.  CHICAGO,   ILL.  HOUSTON.    TEX. 

412    Bisbee    Bldg..    JACKSONVILLE.    FLA. 
Export    Dept.,    International    Railway    Sapply    Co.,    30    Oiurch    St.,    N.    Y. 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades    of    Tool    Steel,    and    the 

pioneers   in   the  manufacture  of   high   quality 

Vanadium  Steels. 


KING 

METALLIC     /^\    PACKINGS 

for  Locomotive  Piston    (  ||  M  )    Sm^'t".,. 

Rods,  Valve  Stems  and    V  mF/    ^  h'TbI'X:!!  IL"."" 

Ail*    Piimrkc  V  ^^.^     ^/  Gollmar    Bell    Ringer 

/\ir    rumps.  \^:::=:^  Leach    Sanders 

Reff.    U.    S.    Pat.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA.  PA. 


LOCOMOTIVE 
STOKERS 

Manufactured  by 

THE  STANDARD  STOKER  CDMPANY 

INCORPORATED 

350  Madison  Avenue,  New  York,  N.Y. 


Foundries   and  Works 
Erie  and  Pittsburgh,  Pennsylvania 


CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 

m 

The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO.      ST.  LOUIS,      ST.  PAUL.      RICHMOND,     DENVER, 
SAN   FRANCISCO,        DALLAS.        PITTSBURGH,        DETROIT 


USED  (Service -tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering   the   four   questions   of   chief   importance : 

QUALITY Safe  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION-No  more  trouble  using  than  Unused  Parts 
SAVING --Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and   our 
interesting   proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh   District  Address:     Imperial,   Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island     (Chicago)     Illinois. 
Plants:    Blue    Island.    111.  Chicago    Heights,    111.  Pittsburgh,    Pa. 


/  \ 

Self-eSSacing 

You    never    hear   irom   Davis  "One -Wear"  Steel    Wheels 
once  they  are  under  your  cars. 

They  never  clamour  for  contour   conditioning.      They   serve 
well  and  thus  avoid  attracting  attention. 

The   help   they  give   in   maintenance  reduction  makes  Davis 
"One -Wear"  Steel  Wheels  worth  more. 

AMERICAN  STEEL  FOUNDRIES 

^  New  York  CHICAGO  St.  Louis  /!} 

YOUNGSTOWN 

ALL  STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 


Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 


MANUFACTURERS     OF 


FREIGHT  and  PASSENGER 

-:-  CARS  -:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON   WHEELS 

COMPLETE    FACILITIES    FOR    REPAIRING    CARS 

OFFICES 
New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle.  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum      sSocit'Id 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,    Nickel   and   other  Alloy  Steel   Castings   a 

Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY    EXCHANGE     BUILDING 

Chicago,  Illinois 

New    York,    9    Park    Place  Philadelphia,  173S  Commercial  Trust  Bldr. 

Boston,    80    Boyliton    St.  Washington,    D.    C,    318    Munsey    Bldg. 

San    Francisco,    1302    Hobart    Bldg.  St.  Paul,  1523  Merchants  Nat.  Bank  BId«. 

Montreal,    Canada,    65    Dalhousie    St. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar   Building — 420   Lexington  Avenue 
New  York  City 


H.   &    K. 

Rotating    Chair 

No.    9  0. 


CHAIR  CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  during  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

Hale  &   Kilburn  Company 

General    Offices  and   Works: 

1800  Lehigh  Ave.,   Philadelphia 


NORTON   JACKS 

FOR  CAR  AND  LOCOMOTIVE  WORK 

In  Various  Sizes  and  Capacities 
A    Thoroughly    Proven    Self-Lowering   Type   of    Ball    Bearing    Jack 


JOURNAL  JACKS 

Of   Special   Design — Built   For    Heavy    Duty 


A.  O.  NORTON,  Inc. 


3d  Ave.  at  15th  St. 


Moline,  III. 


Pittsburgh  Representative: 

O.  L.  WRIGHT 

421   Chestnut  St.,  Philadelphia,  Pa. 


22  Years  of  Useful  Service 

Twenty-two  years  ago,  Grip  Nut  Company  made  the  first  Grip  Nut. 
Their  development,  their  progress,  has  continued  —  is  continuing. 
Many  railroads  have  used  Grip  Nuts  for  the  past  eighteen  years;  time- 
tested,  proven  service.  Roads  whose  bad  order  equipment  is  less  than 
two  per  cent  continue  using  Grip  Nuts  as  common  standard;  recog- 
nition of  meritorious  service. 

Time  eliminates  the  unfit;  Grip  Nut  Company  lives  on. 
For  Safety,  Saving  and  Service  — Grip  Nuts. 

GRIP   NUT   COMPANY 

5917  South  Western  Avenue.  Chicaero.  Illinois 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith    Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screens 
Universal    Car    Window    Screens 
NTational     Standard     Steel     Trap    Doors 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 
Tuco    Rockwul-Jacket     Insulation 
Tocork    Insulation    for    Car    Floors 
Tnco    Floor    Plate    Preservative 

Eclipse    Deck    Sash    Ratchets 

Steel    Oar    Sheathing,    Panels    and    Slats 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

BrowTi    Window    Sash    Weatherstrips 

PEOPLES  GAS  BUILDING 
CHICAGO 


in  a  half-century  of 
^"^^^Qnt/fi  u  q..t^s  product/on^ 
hgs  spun  out  a  record 
of  performance 
that  Is 

une<^(/a//ec/\n  the 
history  of  insulated 
wires  and  cables  ^^^< 


NEW  VORK 


CHICAGO 


"<^, 


/?     \ 


Making   Coal 

Produce   More 


"Q  Y  compelling  the  boiler  to 
^^  develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD    STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 

PHILADELPHIA,  U.  S.  A. 


SELLERS 


Class  K,  N-L  Injector 
for  Hot  Water 

The  most  satisfactory 
form  of  non-lifting  in- 
jector. Widest  range  of 
capacities;  restarts 
automatically  and  is 
self-adjusting.  Can  use 
hotter  water  than  any 
other  type  of  non-lift- 
ing injector  and  mate- 
rially lessens  the 
formation  of  scale  in 
the  boiler. 


Hr 


THE  Crowe  safet 


Patented 


Listed  as  Standard  by  Underwriters' 

Laboratories,  Safety  Appliance  No.  438. 

Officially  Approved  by  Industrial 

Commissions  and  Safety  Committees. 

Crowe  Safety  Saws   for  either 
Electricity  or  Air  Power, 

Electric  Saw  known  as  Type  CC — powered  by  Gen- 
eral Electric  Universal  Motor  for  110  or  220  volts. 

Air  Driven  Saw,  known  as  Type  B — powered  by 
high  grade,   universally   adopted   Air  Motor. 

Speeds  up  your  work — saves  you  money.  Made  in 
three  sizes  as  follows: — 6"  cuts  up  to  1-J^'' — 8"  cuts 
up  to  2-y2"  and  12"  cuts  up  to  4-%'\ 

This  Saw  will  cut  faster  and  last  longer  than  any 
other  portable  saw  made,  due  to  increased  power 
and   rugged   construction. 

Let  us  send  you  circulars  and  prices. 


The  Crowe  Manufacturing  Corporation 


317  Sycamore  Street 
CINCINNATI,  OHIO 


OKONITE     (RUBBER)     and    VARNISHED     CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITE  TAPE  MANSON  TAPE 

THE  OKONITE  COMPANY 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  inc. 

Facto ri e* :    Passaic.    N.    J.  •  Patrraon,    N.    J. 
Sale*  Ogiers :    New  York  -  Chietn/o  -  Ptttoburi/k  -  St.  Louia 
Atlanta  ■  Birminaham  -  San  Franeiaro  -  Lot  Ana*!**  ■  S'^tUt 


DlSKumc  eng:mecrs  and  UANurAcruRcns 

OF  ELESCO  STEAM  SUPERHEATERS   FOB     1 

LOCOMOTIVE.  MARINE  AND  STATIONABV 

BOILERS 


FEED  WATER   HEATERS  .  E  X  HAUST 
STEAM  INJECTORS  AND  PYROMETERS 
FOR   LOCOMOTIVES 


rE»B  -ilEiSlrert 


THE  SUPERHEATRR  COMPANY 


IVopIri  ('k»  RuiMin/ 


By   S.    E.   McMASTER.   Superivising   Agent.   Pennsylvania   Railroad 
Co.;  Captain,  Corps  of  Engineers,  U.  S.  Army  Reserve,  Altoona,  Pa. 


Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 


Dieter  Lock  and  Holding  Nuts 

STANDARD  SAFETY  NUT 
CORPORATION 


30  CHURCH  ST. 


NEW  YORK 


99 


LEWIS   IRON,  "The  Iron  Superior 

Penn  Iron  &  Steel  Company,  Greighton,  Pa. 

SOLE  SALES  AGENTS. 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  III. 


^ 


ALWAYS  AT  YOUR  SERVICE— 

P.   T.   L.    iRspecton — located    in    the    large    indoatrial    centers,    inspect 
and    test    every    step    during    manufacture    and    gvArantee    excellence 
of     construction. 
Balletin    20    and    21    Tell    How    It    Is    Done — Write    For    Your    Copy. 

PITTSBURGH    TESTING   LABORATORY 

Inspection  Engineers  and  Chemists 
PITTSBURGH.  PA. 


The  Nut 
'With    the    Star    Crown' 


SPECIFY 
"SELFLOCK  UNIT  NUTS" 

"THEY  LOCK  ON 

EVERY  THREAD' 

GRAHAM  BOLT 
&  NUT  CO. 

PITTSBURGH 


haveProvpn  vorj^  successful 
in  ever  if  phase  of  Railroad  usa^e. 

C  p  or^e  J.If  a^an  Compami 

CKai-«il>ei-  of  Cotnmei'ce  Building. 


GOfL 


Lift  out  the  glasses 
one  at  a  time  to 
clean. 


JOHNSON 

Babcock   Water   Gauge 
Protector 


The  original  Babcock  Safety  Protector,  improved 
to  give  liberal  three-vision  opening  and  easy  re- 
moval   of    glasses    for    cleaning. 

The  only  safe,  yet  absolutely  accurate,  water 
gauge    protector     ever    designed. 

Has  extra  heavy  cast  bronze  casing,  double  ob- 
servation glasses,  each  of  one-quarter  inch  plate 
glass,  Babcock  outlet  for  steam,  hot  water  and 
broken  glass,  if  tube  bursts,  and  new  lighting 
feature      increasing     efficiency     100%. 

In     use    by     leading    railroads     everywhere. 

Write    today    for    descriptive    pamphlet    and    prices. 

Johnson  Bronze  Company, 

NEW     CASTLE,     PA. 


BRAKE  BEAMS      -" 

*-r,.-iA   ».XT*K^       Built-Up  Types 
AND 

Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO. 

JOHNSTOWN,  PA. 

Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED     1884 


JAPAN  OIL 


SIPE'S  JAPAN  OIL 


^Strengthens,     Dries     and     Waterproofs; 

^JpKMPfcjJliy^  Add    Sipe's    Japan    Oil    and    Improve    the    Paint." 

IN     DAILY     USE     BY     ALL     LEADING     RAILROADS     IN     THE     UNITED     STATES 


Manufactured    Only    By 


Chicago, III.  JAMES  B.  SIPE  &  CO.  Pinsburgh.Pa. 


TheO&C  Company,  90  West  St.,  N.Y.C. 

Peoples  Gas  Building  -         -        Chicago 

Railway  Exchange  Building       -      St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SINGLE  PLATE  CHILLED  TREAD  WHEELS 

With 

Reinforced   Flanges  for  the   Most  Severe  Service 

Over  500,000  in  Service 

SOUTHERN  WHEEL  COMPANY 


Our   tests   determine   the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 


30  Church  St.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


\PQckeni|fJ 


i^i 


Used  by  the  Officers  of  all  Railroads  on 

The  North  Jlmerican   Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,   $2.50 

Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  freight  and  passenger  oars  of  the  Railways  and 

Private  Car  Companies  in  the  United  States,  Canada  and  Mexico. 

Subscription  Price.  $15.00  per  annum. Single  Copies.  $2.00. 


THE  RAILWAY  EQUIPMENT  AND  PUBLICATION  CO.        f 

J   ALEXANDER  BKOWN,  Vice-President  and  Manager 
424  West  33rd  Street New  York      ] 


MAY  we  not  have  the  opportunity  to  save  you  half 
your   packing   cost?      One-half   set  is   all    that   is 
necessary   when   renewing   packing,    w^ith   excep- 
tions so  few^  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  fifty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  w^ill  pack  its 
ow^n  w^ear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


'The  Packing  That  Packs' 


THE  PAXTON-MITCHELL  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  Office  —  Cleveland,  O. 


The  dependable  accuracy  of  Dearborn  Treating  Plants, 
small,  inexpensive,  automatic  in  operation  and  requiring 
charging  but  once  daily,  adds  the  final  element  of  effective- 
ness   to    the    use    of    Dearborn    Treatment.      Inquiry    invited. 

DEARBORN     CHEMICAL    COMPANY 

310     S.    Michigan    Avenue,    Chicago  299     Broadway,     New     York 

Farmers    Bank    BWg.,    Pittsburgh 


^f,G/r^&j7t 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 


BALL'S         OXOLEV         B.  C. 

Varnish  Remover       registered  Spirits 

THE     IDEAL     PAINT     OIL  "^ 

Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.         Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter  in   weight   with   increased   strength. 

Schaefer  Equipment  Co 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 


'T'HE  Alco  Reverse  Gear  was  designed  to 
■^  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET 


NEW  YORK  CITY 


<!» 


NILESBEMENTPOND 

MACHINE   TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  -wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine  Tools,  Small  Tools  and  a  complete  equipment 
of    M.    C.    B.    Gauges    can    also    be    furnished. 

Write    for    Catalogs. 


►Jh-Jm-JuJ. 


Niles-Bement-Pond  Co.  1 1 1  Broadway,  New  York 

Divisions  of  niles-bement-pond  company 

The  Niles  Tc^'  Works  Company,  Hamilton,  Ohio 
Ridgwa.y  Machir.s  Company.  Ridgtvay,  Pa. 
Pratt  and  "Whitney  Company,  Hartford,  Conn. 
Nilefl  Crane  Corporation,  Philadelphia,  Pa. 


Niles  Gear  Company 

111  Broadway,  New  York 

Pittsburgh  Office 

Empire  Building 


i> 


o 


«H*M|M&<><Mt^»^**:*4Hj*^>*:«^«{«^*x«M-^^^^ 
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This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburgh,  Pennsylvania 


We  Rebuild  Locomotives 
or  Design  New  Motive  Power 

Every  railroad  has  its  indi^•idual  traffic  question 
to  solve.  But  all  roads  today  are  faced  with  the 
problem  of  moving  hea\ier  tra.ins  on  faster  sched- 
ules   and    reducing"    fuel    consumption. 

The  engineering'  services  of  our  organization,  and 
our  complete  manufacturing  facilities  are  at  the 
disposal  of  an}'  railroad  for  modernizing  power 
heavy  enough  to  do  effective  work,  or  designing 
new   power    to    meet    special    requirements. 

1  he  Baldwin  Locomotive  Works 

PHILADELPHIA 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    [{  Si    <r^  -  r*  «  Steel  Springs 

Steel  Tires  .1  S  .  .  1  J   Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPANY 

PHILADELPHIA,  PA. 

BranchOffices: 

CHICAGO         NEW  YORK     PORTLAND       SAN  FRANCISCO      PITTSBURGH 

ST.    LOUIS  HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per   year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive   oxygen   from   feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and   reducing  fuel  consumption. 


WORTHINGTON 


Literature,  further  describing  these  adzantages,  gladly  sent  upon   request. 
WORTHINGTON   PUMP   AND    MACHINERY    CORPORATto*^ 


Railway    Department 
^  orthington    Works:    Harrison,    New    Jersey 


District     Offices    in    Si     Citie* 


Factors  that  Increase 
Locomotive  Effectiveness 


ooa 


9^e  Locomotive 

BOOSTER 


Franklin  Railway  Supply  Cbjnc. 

17  East  Forty -Second   Street,    New  York 

CKicaqc,  Ti?.  St.  Louis,   Mo.  San  Francisco,  cat 

332    S.  MicKiqan    Ave.  Boatmens  Bank  BIdq.  774  Monadnock  Bld^. 

Franklin  RaiI'M'atj   Supply    Compantj,   Limited.    Mont»-eal        ^ 
"^      Export  Department  — International   Railway  Supply  Co. 
30  CKurcK  Street,    New  York 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.   B.    C.   Welded,    TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NUTATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


Nicholson  Thermic 

Syphon  Installations 

During    1928 

Exceeded   Any    Other   Year 

LOCOMOTIVE   FIREBOX   CO., 

310  S.  Michigan  Ave.,  Chicago,  111. 


TjMmm^vn:  -t^jtawa^ .  .-■J»g<UMK»MMPM!>»i^«'wi«i«''WWmfmMllWlWWIl 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing^  Qualities 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Soiller  Manfg.  Corporation 

J.  G.  PLATT,  President  and  General  Manager 

OFFICE     AND     WORKS:  tt     ttt      t^t  t  p'T 

383    DORCHESTER    AVENUE  \V.^-    ^^.,^^- 

SO.  BOSTON.  MASS.  Vice  President 


The  Buckeye  Steel  Castings  Co. 


'■■«*£ 


COLUMBUS  t-        ^^^^mSMBf^-     st.  paul 

NEW  YORK       ,„^~..  }^\^,'j^^SK^^^  LOUISVILLE 


CHICAGO         ^;^%m.'-ymi^^'^^r^^^  London 


"BUCKEYE"  Yoke  and  Draft  Attachments 


FORT  PITT  SPRING  COMPANY 

PITTSBURGH,  PA. 

QPRINRQ  BO™  COIL 
o  r  n  I  n  12  a  &  elliptic 

For  Railroad  Service 

ALLOY  SPRINGS  A  SPECIALTY 


CASTING 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE  TESTS 

for  15  months 

1104  Consecutive  Heats 

Tensile     StrenRth.     Yield     Point     Elon.cr.     '/r 
Lbs.    per    s<(.    in.    Lb.s.   iier    sq.    in.      in    2    in. 

HIGH        60952  39639  27.5 

LOV7         5S559  37679  23.9 

This   Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Send  Blue   Prints  for   I:stiiiiatcs 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 


INDEX— ADVERTISERS. 


NAME 


American  Brake  Shoe  &  Foun- 
dry     Co 


American     Locomotive     Co 

American     Sleel     Foundries 

Baldwin     Locoinonve     Works.... 

Ball     Chemical     Co 

brisrs-s    &    TurivHs 

The    Buckeye    Steel    Casting    Co. 

Camel     Sales     Co 

Chicago    Railway    Eijuip.    Co 

The    Crowe    Manufacturing 
Corporation Outside    Back 

Davis    Brake    Beam     Co 

Dearborn     Chemical     Co 

Flannery      Bolt     Co 

Fort    Pitt    Malleable    Iron    Co 

Fort     Pill     Spring-     Co 

Franklin    Rwy.    Supply    Co..    Inc. 

General    Refractories    Co 

The    Gould    Coupler    Co 

Graham     Bolt    &    Nut    Com- 
pany      Inside     front 


Pase 


XVlll 

viii 


XV  in 
xiii 


Grip    Nut     Co. 

Ilagan,    George    J.    Com- 
pany     Inside    Front 


Hale    &    Kilburn    Co 

Hunt-Spiller     Mfg.     Corporation 

Johnson     Bron/.e    Co 

The    Kerite    Insulated    Wire 
&    Cable    Co.,    Inc 


Covof 
xxi 

Cover 


Locomotive    Firebox     Co. 

Nathan    Mfg'.    Co 


National    Malleable    and    Steel 
Castings       Co 


Niles-Bement-Pond     Co. 


The    Okonite-Callender    Cable 
Company    Front 


NAME  Paae 

Paxton-Mitchell     Co iv 

Penn    Iron    &    Steel    Co Front  Cover 

Pgh.  Testing  Laboratory.... Front  Cover 

The     Pocket     List     of     Railroad 

Officials      iii 

Pressed    Steel    Car    Co xviii 

The    Q    &    C    Co ii 

Railway  Equip't.  and  Publication 

Company     iii 

Railway    S(eel     Spring    Co xvii 

Reymer     &     Bros.,     Inc ii 

Safety  Car  Heat.  &  Lighting  Co...  xvii 

Schaefer     Equipment     Co v 

Wm.     Sellers     &     Co.,     Inc x.xiii 

Sipe,    James    B.,    &    Co ii 

Southern     Wheel     Co iii 

Standard  Safety  Nut  Corp.  Front  Cover 

Standard     Slesl     Car     Co xix 

Standard    Steel    Works    Co viii 

The    Standard    Stoker    Co xxi\- 

Standard    Stoker    Co.,    Inc x.xii 

Steel    Car    Forge    Co Front  Cover 

Stucki     Co.,     A iii 

The    Suiierheater    Co Front  Cover 

The     Symington     Co v 

Tuco     Products     Corp xxi 

Union    Spring   &    Mf.g.   Cj xiv 

Union    Steel    Casting    Co .xix 

U.    S.    Metallic    Packing    Co x.xiv 

Vapor    Car    Heating    Co.,    Inc xix 

Vulcan    Crucible    Steel    Co xxiv 

Westinghouse    Air    Brake    Co vii 

Westinghouse     Eiec.  &  Mfg.     Co.  vii 

Worthinc^T^^n     Pump     and     Ma- 
chinery     Corporation      i.x 


THE  BALL  BEARING  CAR  DOOR 


It  Eliminates 


FRICTION 
DAMAGED    GUIDES 
FLATTENED    ROLLERS 
NECESSITY    OF    OILING 


PILFERING 
BROKEN    HANGERS 
WEAR    OF    ROLLER    I'iNS 
"BUTTING"    IN    TRANSIT 


SNOW    AND    ICE    FROM    THE    TRACK 

UNSATISFACTORY     OPERATION     DUE     TO     INACCURATE     MACHINING 

UNSATISFACTORY    OPERATION    DUE    TO    CORROSION 

MANUFACTURED    and    SOLD 
IN    BOTH    TOP    HUNG   AND    BOTTOM    SUPPORTED    TYPES    BY    THE 

Chicago  Railway  Equipment  Company 

CHICAGO,  ILLINOIS 


U*  c       •  o 

nion  bpring  & 

mof  acturing  Co. 
RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH   OFFICE 
2001    CLARK   BUILDING 


NEW  YORK 
CHICAGO     - 
RICHMOND,  VA. 
LOUISVILLE,  KY.      - 
BALTIMORE,  MD. 
PHILADELPHIA,  PA. 


50  Church  Street 

Fisher  Building 

Mutual  Building 

42  Todd  Building 

Munsey  Building 

226  South  15th  Street 


OFFICIAL     PROCEEDINGS 

OK 

The  Railway  Club  of  Pittsburgh 

Organizetl     October     18.     1901 

Published     monthly,    except    June.    July    and    August,     by    The    Railway     Club    of 
PlttsbufBh.     J.     D.     Conway.     Secretary.     .SIS     Grandview     Ave..     PittsburKh.     Pa. 

Entered     as     Second     Class     Matter     February    C.     1915.     at    the     PostofTice     at     Pittsburgh. 

under    the    Act    of    March    3.    187't. 

voi.^xxv.H       Pittsburgh,  Pa.,  Feb.  28,  l"m       ''^  IZ  IZ 

OFFICERS    FOR     1928-1929 
President 
W.    S.    McABEE, 
Vice    President,    Union    Railroad    Co.. 
East    Pittsburuh.     Pa. 
First     Vice     President  Secretary 

E.    W.    SMITH.  J.    D.    CONWAY, 

Vice    President.    Pennsylvania    Railroad,  1841    Oliver    BuildinK, 

Pittsburgh,    Pa.  Pittsburgh.    Pa. 

Second    Vice    Piesident  Treasurer 

PROFESSOR    LOUIS    E.    ENDSLEY.  E.    J.    SEARLES. 

Consulting    Engineer.  Schaefer    Etiuiiiment     Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Executive    Committee 

FRANK    J.    LANAHAN,    Pres..    Fort    Pitt    Malleable    Iron    Co.,   P.    O.    Box    1054,   Pgh..    Pa. 

A.    STUCKI,    Engineer,    A.    Stucki    Company.    419    Oliver    Building,    Pittsburgh,    Pa. 

SAMUEL    LYNN,    Superintendent    Rolling    Stock.    P.    &    L.    E.    R.    R.,    McKees    Rocks.   Pa. 

D.  F.     CRAWFORD.     Consulting    Engineer.     5243    Ellsworth    Avenue.    Pittsburgh.     Pa. 

F.  G.    MINNICK.    General    Manager.    P.    &    L.    E.    R.    R..    Pittsburgh,    Pa. 

G.  W.    WILDIN,    Asst.    Vice    Presiderrt.    Westinghouse    Air    Brake    Co..    Wilmerding.    Pa. 

E.  J.    DEVANS,    General    Superintendent.    B.    R.    &    P.    Ry.    Co.,    Du    Bois,    Pa. 

Membership    Committee 
J.    E.    HUGHES.    Superintendent,    P.    &    L.    E.    R.    R..    Pittsburgh.    Pa. 
J.    L.    CUNNINGHAM.     Supt.    Motive    Power.    Pennsylvania    Railroad.    Pittsburgh,     Pa. 
C.    M.    WHITE.    Asst.    Gen.    Supt..    Jones    &    Laughlin    Steel    Corporation.    Alitiuippa.    Pa. 
A.    F.    COULTER.    Master    Car    Builder.    Union    Railroad    Company.    East   Pittsburgh,    Pa. 
OTIS  R.   HALE,   Dist.  Sales   Mgr..   American    Locomotive   Co..    Farmers   Bk.  Bldg..  Pgh.,  Pa. 

E.  A.    RAUSCHART.    Mechanical    Superintendent,    Montour    Railroad,    Coraopolis,    Pa. 

T.   E.    CANNON.   Gen.    Supt.   Motive   Power   and    Equipment.   P.    &    W.   Va.    Ry..    Pgh..    Pa. 
GUY    M.    GRAY.    Superintendent    Motive    Power.    B.    &    L.    E.    R.    R..    Greenville,    Pa. 

C.  E.    PEIFFER,    Master    Car    Builder.    B.    R.    &    P.    Ry.,    Du    Bois,    Pa. 

J.    S.    LANAHAN.    Vice    President.    Fort    Pitt    Malleable    Iron    Company,    Pittsburgh.    Pa. 

Subject    Committee 
J.    A.    RALSTON.    Mechanical    Engineer.    Union    Railroad.    Frick    Annex    Bldg..    Pgh..    Pa. 
A.    M.    CANDY.    General    Engineer.    Westinghouse    Electric    &    Mfg.    Co.,    East    Pgh.,    Pa. 
KARL    BERG.    Asst.    Supt.    Motive    Power.    P.    &    L.    E.    R.    R.,    McKees    Rocks,    Pa. 

Finance  Committee 
JOHN  B.  WRIGHT.  Asst.  to  Vice  Pres.,  Westinghou.se  Air  Brake  Co.,  Wilmerding,  Pa. 
T.  M.  BLAKLEY.  R.  F.  of  E..  Pennsylvania  Railroad.  101  Emerson  Ave..  Aspinwall,  Pa. 
J.  H.  CARROLL.  JR..  Freight  Traffic  Mgr..  B.  &  O.  R.  R..  921  Oliver  Bldg..  Pgh.,  Pa. 
W.  P.  CUNNINGHAM,  Supt.  Mo.  Power.  Monongahela  Ry.,  .3169  Ashlyn  St.,  Pgh.,  Pa. 
W.    C.    HANSEN,    Sales    Engineer,    A.    Stucki    Co.,    419    Oliver     Bldg.,    Pittsburgh.    Pa. 

Entertainment    Committee 
NORMAN    ALLDERDICE.    Pres.    &    Treas.,    Arch    Machinery    Co..    Inc..    Park    Bldg..    Pgh. 
CHARLES   ORCHARD,    Special    Agent,   Traffic    Dept.,    Carnegie  Steel    Co..    Pittsburgh,    Pa. 

F.  M.    BROWN,    Superintendent,    P.    &    L.    E.    R.    R..    Pitt.sbur.gh,    Pa. 

Reception    Committee 
A.    B.    SEVERN.    Sales   Engineer.    A.    Stucki    Company.    419    Oliver    Bldg.,    Pittsburgh.    Pa. 
L.    V.    STEVENS.    President,    Marine    Manufacturing    &    Supply    Co..    Pittsburgh.    Pa. 
O.  L.  WRIGHT.  Dist.  Mgr..  The  Duff-Norton     Mfg.  Co..  421  Chestnut  St..  Philadelphia,  Pa. 
CHARLES  J.    NIEMAN,    Secretary    &    Treasurer,    Penn    Iron    &    Steel    Co..    Creighton.    Pa. 
GEORGE    F.    LAURENT.    Sales    Eng'r..    Fort    Pitt    Malleable    Iron    Co.,    Pittsburgh.    Pa. 
A.    B.    WHITE.    Superintendent.    B.    R.    &    P.    Ry.,    Punxsutawney,    Pa. 
F.    I.    SNYDER.    Vice    Pres.    &    Gen.    Mgr.,    B.    &    L.    E.    R.    R..    Pittsburgh.    Pa. 

Past    Presidents 

*J.    H.    McCONNELL October.        1901,  to  October,   1903 

'■L.     H.     TURNER November,   1903,  to  October,   1905 

F.     H.     STARK November.   1905.  to  October.   1907 

*H.    W.     WATTS November,   1907,  to  April,        1908 

"D.     J.     REDDING November.   1908.   to   October,   1910 

*F.     R.     McFEATTERS November.   1910,  to  October,   1912 

A.     G.     MITCHELL : November.   1912.  to  October,   1914 

*F.     M.     McNULTY _ November,   1914.  to  October.   1916 

J.     G.     CODE November.   1916.  to  October,   1917 

*D.     M.     HOWE November.   1917.  to  October,   1918 

*J.    A.     SPIELMANN November,   1918,  to  October,   1919 

H.    H.    MaXFIELD November,   1919,  to  October,   1920 

FRANK    J.     LANAHAN November,   1920,  to  October,   1921 

SAMUEL     LYNN November,   1921,  to  October,   1922 

D.  F.     CRAWFORD November.   1922.  to  October.   1923 

GEORGE    D.    OGDEN November,   1923,  to  October,   1924 

A.     STUCKI November.   1924.  to  October,   192.1 

F.  G.     MINNICK November,   1925,  to  October,   1921 

G.  W.    WILDIN November,   1926,  to  October,  1927 

E.  J.     DEVANS November,   1927,  to  October,   192 { 

* — Deceased. 

Meetings    held    fourth    Thursday   of    each    month    except    June.    July    and    August. 


PROCEEDINGS  OF  MEETING 

February  28,  1929 

The  mectino-  was  called   to  order  at  the   Fort   I'itt    Hotel   at 
.s:it<i  o'clock  P.  M..  with   I'roident  W.  S.  Mc.Vbee  in  the  chair. 

The  following'-  "entlemen  registered  : 


MEMBERS 


Allen.  E.  J. 
Allen,  Har\■e^• 
Altsman.  W.'ll. 
Barr.  H.  C. 
Beam,  E.  J. 
Berghane,  A.  L. 
Bradley.  \\\  C. 
Brinkhoff,  \\'.  H. 
Callahan,  F.  J. 
Campbell.  J.  T. 
Cannon.  T.  E. 
Canterbury.  L.  E. 
Coulter,  A.  F. 
Courtney.  H. 
Cotter,  G.  L. 
Crenner,  J.  A. 
Cunningham.  R.  T. 
Dalzell,  W.  E. 
Davis,  Charles  S. 
Edwards.  C.  H. 
Emerick.  J.  B. 
Emery.  E. 
End  Dean,  J.  F. 
Farfan,  Robert  F. 
Fendner.  \\'.  T- 
Fisher.  J.  T. 
Fletcher.  Albert 
Freshwater.  F.  H. 
Fults.  T.  H. 
Gilg.  Henrv  F. 
Goda.  P.  H. 
Gordon,  G.  A. 
Hall,  Chester 
Haller.  Xelson  M. 
Hamilton.  William 
Heinlein.  George  J. 
Holmes,  E.  H. 
Hoover,  J.  ^^  . 
Hughes.  J.  E. 
Johnson.  E.  A. 
Katchpel.  Paul  A. 
Kinnev,  Thomas  F. 


Kroske.  J.  V. 

Kummcr.  j.  II. 

Lanahan.  l"r;(nk  j. 

Lanahan,  J.  S. 

Lawson.  A.  F". 

Leckey.  Ralph  F. 

Lewis.  Herbert 

Lobez.  P.  L. 

Loeffler,  George  (J. 

Ludgate.  B.  A. 

Lvnch,  F^  K. 

M'aliphant.  C.  W. 

Mertz,  G.  H. 

Millar,  C.  W. 

Miller.  }. 

Mitchell  W.  S. 

Molyneaux,  Dawes  S. 

Moses.  G.  L. 

Moyer,  Oscar  G.  A. 

Moxev,  A.  C. 

Muir.'R.  Y. 
:\IcAbee.  \V.  S. 
McGaw,  AMlliam  L. 
McGeorge,  D.  W. 
McHugh.  C.  A. 
:McTntyre.  R.  C. 
^Ic/Kinlev.  Archie 
McLaughlin,  H.  B. 
^k-Millan.  .\.  P. 
^^IcXamee.  \\'. 
McXeltv.  .\.  P. 
Xelson.^W  M. 
Xess.  H.  S. 
Xoble,  J.  A. 
Painter.  Joseph 
Paisley.  F.  R. 
Passino.  F.  J. 
Paul.  Lesley  C. 
Peterson,  E.  J. 
Posteraro.  S.  F. 
Rabold.  W.  E. 
Ralston.  T.  -\. 
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Raiischart,  E.  A. 
Read,  A.  A. 
Keddiok.  Warren  E. 
Reddin<r.  R.  1 ). 
Reese,  O.  P. 
Rizzo,  C.  M. 
Rogers,  Robert 
Riishneck,  G.  L. 
ySample.  W.  E. 
Sanfillip,  P.  C. 
Sattlev,  E.  C. 
Seiss.  W.  C. 
Semethy,  J. 
Seroky,  Edward  A. 
Shafer,  jchn  S. 
Sharp,  James 
Shellenbarf^er,  H.  M. 
Shelton   F.' M. 
Showalter,  Tosep'i 
Shriver,  W.'AV 
vSimons,  P. 

A\  vke. 


Smith,  II.  K. 
Smith,  R.  W. 
Sterlint^-,  C.  C. 
Stevens,  R.  R. 
Strachan,  M.  15. 
Sutherland,  Ll()\d 
Trance,  K. 
Trautman,  I  larr\-  |. 
Tyric,  R.  M. 
Van  lUarcom,  W.  C. 
Vandivort,  R.  E. 
Verret.  Roy  H. 
Walther,  G.  C. 
Warfel,  John  A. 
Warner,  Russell  H. 
Wheatlev,  William 
Wheeler;  C.  M. 
Wikander,  Oscar  R. 
Woodward,  Robert 
Wrii^ht,  O.  L. 
AVurts.  T.  C. 


J.  w 


A'ISITORS 


Pair,  J.  K. 
Baker.  J.  P. 
Barr,  S.  T. 
Peach,  M. 

Praithwaite,  Gee  L. 
Prown,  Homer 
Carothers,  William  D. 
Carruthers,  G.  R. 
Costes,  W.  T. 
Cox,  A.  M. 

Cudge,  Edmund  A\'.,  p- 
Darrall.  William  G. 
Davis,  J.  E. 
Dawson,  H.  R. 
Descamp,  J. 
Finn,  Thomas  A. 
Frazee,  G.  L. 
Gable,  Harrv  R. 
Gable.  M.  G' 
Gabriel,  E.  ]. 
Garraghty,  AA\  C. 
Gollmer,  H.  C. 
Gray,  R.  H. 
Hardman,  AVillard  M. 
Hartman.  F.  C. 
Hibner,  .\.  J. 


Ilorton,  IT.  R. 
Johnson,  Pert 
Kane,  H.  S. 
Kifer,  C.  K. 
Kromer,  N.  A\\ 
Kuehna,  A.  G. 
Kusserow,  Fred  AA'. 
Leek,  A.  H. 
Lewis,  S.  P>. 
Llewellyn,  Thomas  J. 
Alarquis,  J.  AI. 
Miller,  Geo.  P. 
Murray,  E.  .\.,  p-. 
McCrea,  T-  O. 
McDonald,  John  A. 
McMaster,  S.  E. 
Nuyshey,  LP  L. 
Oschman,  AA'illiam 
Plant,  P.  G. 
Scherwinka,  Max 
Schmitt,  Raymond  F. 
Schrontz.  S.  P. 
Shore,  J.  E. 
Sichler,  C.  X'. 
Smith,  Charles  K. 
Thomas.  H.  X. 
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Warminoton,  Robert  Williams,  E.  R. 

Welten.  S.  A.  Wolfe,  Ralph 

Whitehill,  D.  W.  Wolpert,  R.  E. 

The   call   of  the  roll  was   dispensed  with,   the   record   of  at- 
tendance being-  obtained  through   the  registration  cards. 

Tlie   reading"   of   the   minutes   of   the   last   meeting   was    dis- 
pensed  with,   as   they   have   appeared   in   printed    form   and   been 

distriljuted  to  the  members. 

The    Secretary    read    the    following    list    of    applications    for 

membership : 

Bair,  J.  K.,  Locomotive  Engineer,  Union  Railroad  Company,  139 
Brown  Avenue,  Turtle  Creek,  Pa.  Recommended  by  J. 
A\'.   A\'yke. 

Bowers,  John  M.,  Clerk,  Union  Railroad  Company,  1203  Swiss- 
vale  Avenue,  Wilkinsburg,  Pa.  Recommended  by  W.  S. 
McAbee. 

Cox,  Alfred  M.,  President,  Pittsburgh  Commercial  Heat  Treat- 
ing" Company,  1374  Marlboro  Avenue,  Wilkinsburg",  Pa. 
Recommended  by  D.  S.  Molyneaux. 

Crispen,  Raymond  B.,  Timekeeper,  Union  Railroad  Company, 
■±20  South  Avenue,  Wilkinsburg,  Pa.     Recommended  by  A\'. 

C.  Bradley  and  W.  S.  McAbee. 

Descamp,  J.,  Car  Inspector,  Union  Railroad  Co.,  514  Watson 
Street,  Hays,  Pa.     Recommended  by  J.  J.  Fisher. 

Edgin,  George  A.,  Assistant  General  Manager,  The  Duff-Xorton 
Manufacturing  Company,  P.  O.  Box  555,  N.  S.,  Pittsburgh, 
Pa.     Recommended  by  O.   L.   Wright. 

Evans,  E.,  Locomotive  Engineer,  Union  Railroad  Company, 
Fourth  Street,  ]5raddock.  Pa.  Recommended  by  J.  A\'. 
AVyke. 

Fischer,  G.  E.,  Clerk,  Union  Railroad  Company,  2202  Hampton 
Street,  Swissvale,  Pa.  Recommended  b}'  AA\  C.  Bradley  and 
W.  S.  :\IcAbee. 

Gabriel,  E.  J.,  Asst.  Round  House  Foreman,  L'nion  Railroad 
Co.,  Church  Hill  Road,  Box  513,  Turtle  Creek,  Pa.  Rec- 
ommended by  J.  W.  Wyke. 

Glessner,  George  P.,  Wrecker  Engineer,  Union  Railroad  Co..  R. 
D.  Xo.  1,  Turtle  Creek,  Pa.  Recommended  by  C.  C.  Ster- 
ling. 

Harbaugh,  Charles  P.,  Wreck  Master,  Union  Railroad  Co.,  East 
Pittsburgh,  I'a.     Recommended  by  A.  F.  Coulter. 
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J;ick,    R.    Ralph.    Assistant    I'axniaster.    L'niun    Kailroad    C<>.,    •")  1 
Ilaslett   Avenue.    Lincoln    Place,    I'a.      Recommended    by    W. 
C.  Bradley  and  W.  S.  IMcAbee. 
Linsenbig-ler.  Allen  J.,  Gan^f  Foreman,  Union   Railroad  Co..  'Wi 
Dixon  Avenue.  East  PittsburGrh,  Pa.     Recommended  bv  John 
J.  Fisher  and  A\'.  S.  McAbee. 
Mitchell,    J.    G.,    Sub-Storekeeper,    Union    Railroad    Co..    '■)    Du- 
quesne    Boulevard.    Duqucsne,    Pa.      Recommended    l)y   J.   J- 
Fisher  and  \\'.  vS.  Mc Abee. 
MoCready,    Arthur,    Gang    Foreman.    Union    Railroad    Company. 
547  Ninth  Avenue,  Alunhall,  Pa.     Recommended  by  John  J. 
Fisher  and  ^^'.  S.  AIcAbee. 
McDonald,  John  A..  Clerk,  P.  &  L.  E.  R.  R.,  1P.»  Carson  Street. 
S.  S.,  Pittsburi,^h.   Pa.     Recommended  by   P.  C.   Sanfillip. 
McGinley,    T.    A.,    President,    The    Duff-Xorton    Manufacturin.2^ 
Company,   P.   O.    Box   555,   X.    S.,    Pittsbur.L;h.    Pa.      Recom- 
mended by  O.  L.  Wright. 
Ragner.   George    O..    Secretary.    Beck.    Riley    cK:   Mall    Equijjment 
Co.,    458    Union    Trust    Building.    Pittsburgh.    Pa.      Recom- 
mended by  A.  E.  Hcrrold. 
Schiller,    William    B..    Jr..    Secretary-Treasurer.    Standard    Auto- 
Tite   Joints   Company,    10U5    Park   Building,    Pittsburgh,    Pa. 
Recommended  b}-  Henry  F.  Gilg. 
Seewald,    David   James.    Clerk,    Union    Railroad    Company.    1453 
Marlboro     Avenue,     \\'ilkinsburg.     Pa.       Recommended     by 
J.  J.   Fisher. 
Smith,  I.  Frank,  Gang  Foreman,  Union  Railroad  Co.,  141  Brown 
Avenue.     Turtle     Creek,     Pa.       Recommended    by    John     J. 
Fisher  and  W.   S.  McAbee. 
Stanford.    E.    R.,    Service    Engineer,    The    Suijcrheater    Company. 
15   Dorchester   Road.    Buffalo,    X.    Y.      Recommended    ])y    R. 
H.  Flinn. 
Trainer,  AP  X.,  Asst.  X'ice  President,  The  American   Urake  Shoe 
&  Foundry   Company,   3U   Church   Street.   Xew    \nrk.   X.   V. 
Recommended  by  J.  A.  Ralston. 
Webb,   E.   M.,   General   Manager,  The   Dutt-Xorton    Manufactur- 
ing Company,  P.  O.  Box  555,  X.  S.,  Pittslmrgh.  Pa.     Recom- 
mended by  O.  L.  Wright. 

PRESIDEXT.  These  applications  will  be  referred  to  the 
Executive  Committee  in  accordance  with  our  By-Laws,  and 
upon    approval    l)v    them    the    gentlemen    will    ])ecome    members 
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without   further  action. 

Gentlemen,  we  are  to  ha\e  as  a  speaker  this  exeninj^-,  Mr. 
vS.  E.  McMaster  of  the  Pennsylvania  Railroad,  who  is  i^oing'  to 
speak  on  the  subject,  "Aviation  as  it  Affects  the  Railroads." 
Mr.  McMaster  has  made  a  very  thoroui^h  study  of  aviation  from 
all  of  its  different  angles,  and  is  prepared  to  talk  in  detail  to 
}'ou.  This  address  will  be  especially  interesting"  to  all  of  us, 
due  to  the  consideration  which  is  now  l)eing-  given  for  an  up-to- 
date  airport  for  commercial  ]nu'poses  in  our  own  \icinity.  Mr. 
Master : 

AVIATION  AS  IT  AFFECTS  THE  RAILROADS 

By  S.  E.  McMASTER,  Supervising  Agent,  Pennsylvania  Railroad  Com- 
pany, Captain,  Corps  of  Engineers,  U.  S.  Army-Resei-ve,  Altoona,  Pa. 

MR.  PRESIDEXT,  MEMBERS  OF  RAILWAY  CLUB 
OF   PITTS1'.UR(;H    and   GUESTS:     When   you   did   me   the 

Iionor  of  in\-iting"  me  to  come  here  to  address  you  I  hesitated 
because  I  realized  that  it  would  ])e  very  hard  for  me  to  measure 
up  to  an  audience  such  as  composes  the  Railway  Club  of  I'itts- 
l:)urgh  ;  an  audience  composed  of  so  many  experts  in  their  line, 
liowever,  your  speaker  is  deeply  interested  in  this  su1)ject  from 
more  than  one  angle;  has  given  much  thought  and  study  to  it, 
therefore,  concluded  that  perhaps  l)y  coming"  here  might  in  some 
small  measure  forward  the  interests  of  the  cause  with  which  all 
are  more   or  less  concerned. 

1  am  happ}"  to  be  with  you.  Just  now  1  am  not  unlike  an 
A\iator  Friend  of  mine  to  whom  a  young"  lady  said:  "It  must 
l)e  great  to  fly!  I  should  think  that  you  would  be  as  happy  as 
a  king"  when  you  are  in  the  air."  lie  said:  "I'm  happier — I'm 
an  .\ce!  Now,  right  at  the  outset  I  want  you  to  understand 
that  I  am  not  an  ace.  howexer,  I  assume  that  I  have  all  of  the 
c|ualifications,  except  the  exi)erience.  .V  S])anish  Toreador  said 
a  little  while  ago  that  he  thought  that  Colonel  Lindbergh  would 
make  a  great  iUill  Fighter.  Now,  1  would  say  that  in  view  of 
Col.  Lindbergh's  ])roven  mar\elous  resistance  to  "Pull"  he  al- 
ready is  one  and  if  those  are  the  ((ualihcatioiis  your  s])eaker  en- 
joys them. 

As  von  ])rol)ably  all  know,  the  first  Hight  of  man  in  a 
heavier-than-air  machine  took  place  a  little  more  than  a  quarter 
of  a  century  ag"o  or,  to  be  exact,  on  December  IT,  PH),').  when 
The  Wright  Brothers  made  that  wonderful  flight  at  Kitty 
Hawk,  N.  C.  From  that  time  until  the  advent  of  the  World 
War   progress    was    made    rather    slowly.      The    World    War    did 
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more  tn  i^nxc  axialinn  impetus  than  an_\-  dtlier  acli\it\-  or  lime. 
Snl)se(|uent  to  the  W'orhl  War  aviation  wiMit  throui^h  the  Oypsy 
Sta^e  but  the  I'ioneerin^-  Daws  of  a\iation  were  o\er  when 
Colonel  lvincll)eri^ii  made  his  epochal  tlii^ht  to  h'rance  in  May, 
11)27.  Since  that  time  axiation  has  "zoomed"  up  into  an  indus- 
try which  the  U.  vS.  Department  of  Commerce  estimates  has  now 
more  than  $1(10. ()()(), ()()()  inxested.  however,  the  aviation  industry 
is  still  at  a  point  where  all  of  its  l)ranches  cmdd  be  included  in 
the  capital  and  ])hysical  in\estment  of  a  sinj^ie  unit  of  the  .Steel 
Industry;  the  Railroad  industr}-;  a  Public  Ctilit\-  Industry,  or 
half  a  dozen  other  branches  of  trade  and   commerce. 

A  s^Teat  handica])  of  axiation  is  that  there  has  ne\-er  been 
an  industry  that  has  made  so  much  noise  or  that  has  had  more 
attention  from  the  ])ress  and  the  ])eople  alike  or  that  has  been 
forced  to  carry  its  affairs  so  completely  in  the  limelit^ht.  On 
the  one  hand  w^e  have  the  ])ress  i.;"i\ini4"  front  J^at^e  prominence 
to  all  of  the  successes  of  the  industry  and  that  same  ])rominence 
to  all  of  the  fatalities  and  troubles.  This  has  resulted  in  false 
conceptions  as  to  its  ]:)resent  status. 

The  success  of  air  as  a  transport  a.^ency  de]^ends  ];rimarily, 
of  course,  on  the  serxice  that  it  can  render  in  comparison  with 
other  means  of  transportation,  that  is,  air  lines  must  show  a 
certain  definite  advanta.c^e  such  as  .i^reater  speed,  greater  com- 
fort and  con\-enience,  better  travel  connections,  more  scenery 
and  a  more  enjoyable  mode  of  travel  if  it  is  to  attract  business.  At 
the  same  time  it  must  meet  a  public  demand  for  safety  and  re- 
liability and  the  chari:.;es  must  l)e  economical  from  the  standpoint 
of  the  service  that  it  renders.  In  order  that  air  service  may  meet 
these  requirements  and  thus  render  to  society  a  full  measure  of 
service,  it  is  absolutely  necessary  that  the  air-craft  must  be  op- 
erated under  certain  very  definite  rules  not  unlike  those  of  our 
railroad,  for  exam])le,  it  must  be  on  regular  schedule  day  and 
nig^ht  and  throu.i^h  all  kinds  and  vicissitudes  of  weather.  To 
this  end  the  United  States  Government  through  the  medium  of 
the  Department  of  Commerce  has  established  a  System  of  Na- 
tional Airways  extending  from  Coast  to  Coast  and  from  the 
C.reat   Lakes  to  the  Culf  of  Mexico. 

Lighting  the  Airways 

The  first  essential  to  make  this  system  of  .\irways  valuable 
was  that  they  be  lighted  from  end  to  end.  A  stupendous  task, 
one  would  say  on  first  thought,  however,  it  was  accomplished 
by   placing   wdiat    is   known    as   the    Standard    Revolving   Search- 
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light  Beacons  at  approximate  ten  (lU)  mile  intervals  over  the 
entire  leng"th  of  the  airways.  These  beacons  sweep  a  huge  in- 
candescent finger  of  lig'ht  six  (fi)  times  completely  around  the 
horizon  every  minute  in  the  form  of  a  24"  beam  of  3,000,000 
candle  power  intensity.  These  beacons  are  mounted  on  fifty- 
foot  steel  galvanized  towers  are  visible  from  the  air  on  clear 
nights  at  from  25  to  40  miles.  To  the  "boys"  these  beacons 
are  the  "midnight  suns"  of  the  airways.  In  laying  out  the  air 
ways  it  was  discovered  that  the  phenomenon  of  fog,  so  preva- 
lent in  these  Alleghenies,  did  not  occur  simultaneously  in  the 
mountain  tops  and  in  the  valleys,  so  they  endea\'ored  to  alter- 
nate the  beacons  between  bottoms  and  summits  with  the  idea 
that  one  or  the  other  would  always  be  visible  and  that  alternate 
beacons  would  be  quite  sufficient  to  fly  by,  however,  when  the 
clouds  begin  where  the  fog  leaves  off  that  nidlifics  the  whole 
plan. 

At  points  where  commercial  current  is  available  these  bea- 
cons are  made  automatic  in  their  operation.  Each  is  provided 
with  a  sun  relay  or  sun  switch  which  turns  on  the  lig'ht  at  sun- 
set; starts  the  beacon  revolving'  and  turns  it  off'  again  at  day- 
break. Where  commercial  current  is  not  available  small  en- 
gine driven  generating  sets  are  used.  These  are,  of  course,  op- 
erated under  the  attention  of  a  care-taker  whole  or  part  time  as 
may  be  required. 

In  order  to  provide  against  burning  out  of  these  lamps  and 
thus  insure  continuity  of  service  a  simple  little  instrument, 
known  as  the  automatic  lamp  changer,  is  used.  When  one  of 
the  lamps  burn  out  the  current  is  automatically  shunted  into 
the  device  giving  it  impulse  pidling  another  lamp  into  focus 
and  the  service  thus  goes  on  without  interrujition. 

The   Boundary   Lighted   Intermediate   Landing   Fields 

At  approximate  thirty-mile  intervals  throughout  the  length 
of  the  airways  are  established  what  is  known  as  the  boundary 
Irghted  intermediate  landing  fields.  These  fields  are  so  laid  out 
,!S  to  provide  two  runways  at  approximate  right  angles  to  each 
other.  These  fields  must  have  a  minimum  length  of  1,800  feet 
and  a  minimum  width  of  400  feet.  At  or  near  a  corner  of  these 
fields  is  one  of  the  revolving  search-light  beacons  that  I  have 
mentioned.  The  boundaries  of  these  fields  are  outlined  through- 
out the  hours  of  the  night  by  a  series  of  boundary  lights  spaced 
on  250  ft.  centres.  This  standard  spacing  is  used  in  order  that 
a    pilot   not    familiar   with    the   field    can    determine    at    a    glance 

62 


what  area  he  lias  to  i'ii;ure  imt.  ( )r(linaril_\'  white  lights  are 
used  on  these  spacing  posts,  except  that  L;reen  lights  are  used 
to  mark  the  best  avenues  of  approach  while  red  lis^hts  are  used 
to  mark  those  avenues  rendered  unsafe  by  ol)stacles  such  as 
high-tension  lines,  trees,  windmills,  aerial  towers,  etc.  A  wind 
cone  or  wind  indicator  is  always  found  on  the  hanger;  at  night 
it  is  shown  with  light  to  enable  the  pilot  to  check  his  landing 
approach  into  the  wind. 

Charting  the  Airways 

It  was  also  found  necessary  to  Chart  the  airways  and  maj) 
the  airports  and  landing  fields.  This  work  was  inaugurated 
some  years  ago  by  the  Army  Corps  of  Engineers  with  the  co- 
operation of  the  Army  Air  Corps  and  is  now  being  handled  by 
the  Coast  and  Geodetic  Survey  of  the  Bureau  of  the  Department 
of  Commerce  who  have  for  so  many  years  supplied  our  Marine 
Navigation  Charts.  They  formerly  used  the  large  regulation 
size  but  they  could  not  be  properly  handled  by  pilots  in  flight 
so  they  divined  the  strip  map  or  chart  for  every  leg  of  a  route. 
These  maps  show  route  information  on  the  front  in  seven  col- 
ors, etc.,  wath  sketch  plan  of  the  air-ports  and  landing  fields ; 
data  concerning  their  facilities ;  distances  in  nautical  miles,  and 
key  to  strip  maps  on  back. 

The  Weather  Bureau 

The  Weather  Bureau  of  the  U.  S.  Department  of  Agricult- 
ure, under  provisions  of  the  Air  Commerce  Act  of  192(3,  is  ex- 
tending to  avigation  a  very  helpful  service  in  sending  out  over 
the  airways  special  meterological  information.  Ground  com- 
munications, radio  telephone  and  telegraph  are  used  to  keep  all 
points  advised. 

Radio  Beacon  for  Guiding  Aircraft 

Another  aid  to  avigation  and  one  that  is  meeting  with  a 
very  hearty  response  is  the  radio  beacon  for  guiding  aircraft 
through  fogs,  storms,  or  other  conditions  of  poor  visibility.  The 
Army  and  Navy  Air  Corps  co-operating  with  the  Bureau  of 
Standards  have  brought  it  to  a  state  of  practical  development. 
In  our  vernacular  it  may  be  said  that  the  Beacon  sends  out  a 
double-directive  radio  beam.  This  beam  is,  of  course,  invisible 
to  the  naked  eye;  being  received  on  two  small  lamps  on  the  in- 
strument board  of  the  plane.  So  long  as  the  pilot  keeps  di- 
rectly on  his  course  he  notes  these  two  lamps  burning  with 
equal    intensity.      Should   he   deviate    to   the   right    of   the   course 
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tile  rii^-ht  hand  liijiit  will  bej^'in  to  t^row  dim  and  will  i^o  entirely 
out  if  he  g'ets  entirely  off  his  cdurse  ;the  same  on  the  left,  there- 
fore, it  may  be  said  that  it  not  only  keeps  him  on  his  course 
but  guides  him  back  in  case  he  strays,  for  example,  if  you  were 
flying"  the  course  day  or  night  and  noted  a  storm  ahead,  nou 
might  take  your  choice  of  going  to  the  right  or  the  left,  or  tak- 
ing altitude  and  probably  avoid  the  storm,  but  regardless  of 
what  you  did  the  beacon  wo.uld  function  just  the  same  and 
would  guide  }-ou  back  when  you  were  ready  to  regain  the 
course. 

A  Radio  Mile  Post 
The  Bureau  of  Standards  has  about  completed  what  might 
be  termed  a  Radio  Mile  Post.  It  is  a  small  type  of  radio  send- 
ing' station  to  be  installed  at  each  of  the  thirty-mile  landing 
fields.  Each  station  gives  oft'  its  own  characteristic  signal  con- 
tinuously. As  the  pilot  flies  his  course,  being  kept  there  by  the 
radio  beacon,  he  has  his  head  jihones  over  his  ears  and  hears 
the  number  of  the  nearest  field  repeated  over  and  over.  In  this 
way  he  can  keep  track  of  his  ])rogress  day  or  night. 

Two-Way  Radio  Telephone 

A  two-way  radio  telephone  is  being  perfected  in  connection 
with  these  two  instruments.  It  makes  direct  communication 
possible  between  the  pilots  in  flight  and  the  air-ports.  The 
pilot  may  thus  report  his  progress;  his  trouble;  the  time  of  his 
arrival,  while  the  air-port  may  give  him  new  directions  or  addi- 
tional weather  reports.  I  apprehend  that  this  is  the  future  Block 
Signal  Svstem  of  the  airways  and  that  every  common-carrier 
plane  will   shortly  be  required  to  be  so  equipped. 

The   Pitch   and   Bank   Indicator   and   the   Inclinometer 

A  device  that  has  done  nuich  for  the  success  of  many 
flights  is  the  Pitch  and  P.ank  Indicator  and  the  Inclinometer. 
To  make  this  ver\-  concise;  no  pilot  has  ever  been  known  wdio 
could  maintain  his  ship  on  an  acce])ted  keel  or  position  for  a 
long  continued  i)eriod  of  time  when  in  l)lind  flight.  This  is 
due  to  the  fact  that  a  pilot  has  but  three  senses  which  he  can 
use  w^hile  in  the  air.  The  names  of  this  "trinity  sense"  is: 
Sight,  touch  or  muscle  sense  and  the  vestibular  or  inner  ear. 
When  the  earth  beneath  him  and  the  sky  abo\e  him  are  out  of 
sight  it  amounts  to  the  equivalent  of  being  blind-folded.  More- 
over, experiments  have  shown  that  the  muscle  sense  docs  not 
function    normally    when    removed    from    thf)se    environs    respon- 
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siblc  for  it.  \i/. :  old  niotlicr  cartli  wliicli  Icax'cs  only  the  xcstil)- 
ular  which  is  not  sufficient,  therefore,  this  dual  (le\'ice  was 
perfected  which  is  naui^ht  but  cross  tubes  on  the  instrument 
board  \vhich  indicates  whether  the  winj^s  are  le\el  or  whether 
it   is  clinibinn'  or  nosing"  down. 

The  Johes-i'.aran  C'hair  in  which  the  Army  ])ilots  are  tested 
is  a  device  in  which  one  is  seated  and  then  turned  around  on  a 
])ivot  after  beini;-  blind-folded.  If  you  were  now  seated  in  that 
chair  and  turned  around  to  the  rii^ht  for  a  short  ])eriod  of  time 
and  stopped  your  sensation  would  be  that  of  turning;"  to  the 
left.  If  3-ou  were  then  turned  to  the  left  for  a  short  ])eriod  of 
time  and  stopped  your  sensation  would  be  that  of  turning'  to 
the  right.  If  you  were  then  turned  to  the  rii^ht  for  such  a 
period  of  time  that  your  body  action  and  that  of  your  \-estib- 
ular  were  co-incident  and  then  turned  more  slowly  or  stopped, 
your  sensation  would  be  that  of  again  turnin"-  to  the  left,  with 
the  added  sensation  of  falling-.  AVhen  you  were  stricken  with 
those  sensations  a  true  state  of  vertigo  would  have  been  pro- 
duced upon  you,  and  every  normal  human  being  reacts  to  it 
in  the  same  way.  The  sensations  of  vertigo  are  always  opposed 
to  that  of  the  movement.  There  are  many  tragic  stories  with 
which  I  might  illustrate  but  one  is  sufficient.  It  is  the  stcjry 
of  Captain  "Bill"  Erwin  and  his  Navigator  Alvin  Eichwald 
wdio  were  entered  to  fly  the  Dole  Races  across  the  Pacific  Ocean 
in  1927.  They  took  off  regularly  but  developed  engine  trouble 
when  about  150  miles  from  the  California  coast.  They  re- 
turned to  the  point  t)f  starting  and  were  declared  out  of  the 
race.  They  had  their  engine  tuned  up  that  day  and  the  next 
day  volunteered  to  go  to  look  for  other  Dole  Flyers  known  to 
be  lost.  From  the  time  they  left  the  air-port  until  they  were 
about  750  miles  out  over  the  Pacific  the  airport  wms  in  constant 
radio  communication  with  them,  and  they  had  reported  that 
the  air  elements  were  terribly  disturbed,  moreover  that  there 
was  a  dense  fog.  Finally,  the  air-port  heard:  "We  are  in  a 
tail  spin."     Then:    "AVe  have  come  out  of  it."     Then:    "We  are 

in  ano "  and  that  letter  "o"  of  presumably  the  word  another 

(tail  spin)  is  the  last  that  w^is  ever  heard  of  the  Dallas  Spirit 
and  her  gallant  crew.  Those  boys  who  were  listening  in  on 
the  mainland  and  have  been  through  the  mill  themselves  have 
deduced  just  what  happened  to  them,  i.e.,  that  they  were  turned 
about  for  a  long  continued  period  of  time  until  the  sensations 
of  vertigo  had  assailed  Captain  Erwin,  when  he,  possibly  feel- 
ing  that   he    was    falling   and    at    the    same    time    turning    to    the 
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left  further  ai^c^rawited  that  actual  ri.i^ht  turn  by  putlini^  on 
rii^ht  rudder  and  jnitting  the  machine  int<j  a  climb  to  overcome 
the  falling',  with  the  result  that  they  went  into  a  right  spiral 
"stall"  which  is  the  time  when  they  thought  they  came  out  of 
it  and  so  reported.  Immediately,  however,  the  opposing  sensa- 
tions assailed  Captain  Irwin  and  he  put  on  left  rudder;  nosed 
it  down  to  overcome  the  lift  he  felt  and  virtually  flew  into  the 
Pacific  Ocean.  Unfortunately  many  good  men  are  lost  for 
science.  The  result  of  their  loss  is  that  pilots  have  learned 
that  they  cannot  depend  on  their  senses;  that  to  make  a  suc- 
cess of  it  the  pilot  must  believe  implicitly  in  the  accurary 
of  the  devices  before  him  and  not  take  cognizance  of  any  im- 
pressions he  may  register;  which  takes  genuine  willpower  be- 
cause  those   sensations   are  most  realistic. 

The  Lesson  Learned  Through  the  Tragic  Accident 
to  Pilot  Ames 
^lany  times  the  loss  of  good  men  promotes  safety  for 
others.  We  have  in  mind  the  case  of  Air-Mail  Pilot  Charles 
Ames  who  \irtually  flew  intn  the  side  of  Nittany  Mountain, 
near  liellefonte,  Pa.,  several  years  ago,  and  was  not  found  for 
more  than  a  week,  as  you  may  recall.  It  was  found  that  he 
liad  struck  a]Ji)roximately  200  feet  from  the  crest.  The  investi- 
gation developed  that  he  had  set  his  altimeter  for  2,400  feet, 
which  is  200  feet  higher  than  Nittany  Mountain,  before  he  left 
Iladle}"  P'ield  that  night.  Naturally,  this  altimeter  was  set  on 
the  basis  of  the  barometric  pressure  obtaining  in  the  New  York 
l^istrict  at  the  time.  However,  the  investigation  developed 
that  the  i)ressure  at  liellefontc  that  night  was  A  of  a  point 
lower  than  that  at  his  point  of  starting.  That  instrument  was 
calibrated  that  one  point  equalled  1,000  feet  wdiich  made  him 
fly  400  feet  lower  than  his  instrument  showed.  Those  altimeters 
are  now  set  on  the  basis  of  the  lowest  barometric  pressure  (ob- 
taining at  any  point  along  the  route. 

The   Internal   Combustion   Engine 

^lechanical  flight  at  the  beginning  r,i  this  century  would 
ha\"e  been  impossible  without  the  internal  comlnistion  engine 
because  the  engines  of  that  day,  just  as  the  automobile  engine 
of  this  day,  was  useless  because  of  its  excessive  weight.  The 
first  engine  that  Wright  brothers  considered  using,  we  are  told, 
weighed  approximately  20  11)S.  per  H.P.  The  flrst  engine 
used  was  a  4  cyl.,  water  cooled,   with   a    1    in.   l^ore   and   a   4   in. 
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stroke  and  developed  K".  11.1'.  at  1, •.'()(>  l\.r..\r.,  and  wei.nlied 
•  121^  lbs.  per  H.P.  Until  the  time  of  the  war  little  pro.^ress 
was  made  beyond  that,  however,  at  the  beg-inninj;-  of  the  World 
War  the  average  airplane  engine  developed  about  1<>()  11.]'.  and 
weighed  from  four  to  five  pounds  per  H.  P.  but  the  demand 
for  high  performance  for  military  planes  caused  a  rapid  increase 
in  the  power  output  accompanied  by  a  steady  decrease  in  the 
weight  per  H.P.  Since  the  war  there  has  been  a  continued 
increase  in  the  size  and  speed  of  engines  accompanied  bv  some 
decrease  in  the  weight. 

The  Air-Cooled  Engine 

The  post-war  period  has  been  distinguished  by  the  de\'eIop- 
ment  of  a  successful  air-cooled  aviation  engine;  the  reliability 
of  which  it  is  fair  to  say  made  possible  many  glorious  flights. 
The  air-cooled  engine  established  a  new  scale  of  weight  for 
aircraft  engines  and  only  most  intensive  develo])ment  has  en- 
abled the  water-cooled  engine  to  keep  pace  and  that  only  in  the 
higher  H.P.'s.  A  modern  commercial  air-cooled  engine  probably 
Aveighs  approximately  1^  lbs.  per  H.P.,  while  both  air  and 
water-cooled  engines  used  for  racing  purposes  approximate  close 
to  ^  lb.  per  H.  P. 

The  Diesel  Engine 

As  in  all  other  fields  of  aeronautics,  engine  development  has 
great  future  possibilities.  The  Diesel  and  other  types  of  Heavy 
Fuel  engines  are  being  experimented  with  and  some  of  them 
have  been  flying  wdth  great  success.  The  development  of  the 
heavy  fuel  engine  may  w^ell  prove  another  step  in  the  progress 
of  aircraft  engines. 

The  Propeller 

The  engine  is  not  the  only  aircraft  problem ;  another  is  the 
design  and  proper  construction  and  metal  for  an  efi^icient  propel- 
ler. Wright  Brothers  were  the  first  to  develop  the  theory  of 
the  air-screw  propeller.  Much  progress  has  been  made  in  the 
design  and  construction ;  great  knowledge  has  been  gained  on 
the  theory  of  air-screw^s,  however,  it  is  apparent  that  there  is 
still  much  that  may  be  accomplished. 

Research 

The  real  problems  under  research  at  the  present  time  are  : 
Decreased  weight  in  engine  construction ;  increased  propeller 
eft'iciency ;   reduction    of   air    resistance    or   "drag"    in    plane    con- 
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stniction  by  pr()i)er  stream  linini^'  and  the  prcHluction  of  strong'er 
and  lighter  structures.  While  this  is  being  done  it  is  well  to 
l^ear  in  mind  that  air-travel  will  probably  be  based  on  these 
features  in  their  order:  Safety,  Speed,  Comfort  and  Economy 
and  right  now  manufacturers  developing  commercial  planes  are 
])utting  forth  their  best  efforts  toward  supplying  greater  com- 
fort with  decreased  weight ;  not  losing  sight  of  the  whole  ques- 
tion  of  the   economics   of  air  transporation. 

The  Guggenheim  Fund  for  the  Promotion  of  Aeronautics 

The  Daniel  Guggenheim  Fund  for  the  Promotion  of  Aero- 
nautics, of  which  Harry  F.  Guggenheim  is  the  IVesident,  has 
done  much  for  aviation  and  will  doubtless  do  more  in  the  future. 
As  far  back  as  l!)-i(>  automatic  stabilization  was  pretty  thor- 
oughly developed.  This  was  followed  by  mechanical  stabilizing 
devices ;  one  of  the  principal  features  being  slotted  wings  and 
stabilization  l)y  adx'anced  wing  design,  and  it  is  my  prophecy 
that  the  future  holds  still  greater  advancement  in  store  along 
this  line.  As  far  back  as  1922  radio  control  of  aircraft  was  a 
l)roven  thing,  therefore,  if  any  of  us  li\e  to  see  another  war  we 
will  probably  hud  planes  sent  out  sans  pilots;  controlled  by 
radio  to  gas  and  bomb  the  enemy  and  the  important  cities 
and  centers. 

This  Fimd  has  promoted  Roof  Markings,  in  which  the  in- 
dustry has  co-operated,  ])y  a  nation-wide  campaign  which  will 
identify  the  towns  of  our  country  to  the  aviator.  Such  iden- 
tification is  the  first  requisite  for  an  air  transportation  system 
which  will  increase  the  efificiency  of  American  Inisiness  by 
swifter  means  of  communication.  The  Fund  describes  the  type 
of  roof  most  suitable  for  the  marking;  one  of  which  is  the  use 
of  blocked  letters  in  chrome  yellow  on  a  black  ]:)ackground. 
They  stipulate  that  the  letters  shall  be  from  ten  to  twenty  feet 
in  height  on  roofs  preferably  of  tile,  shingles,  tin  or  slate  and 
where  the  visibility  will  not  be  reduced  by  smoke,  also,  that 
beside  the  name  of  the  town  the  marking  should  include  an 
arrow  pointing  to  the  north  with  the  letter  "X"  cner  it  and  a 
small  letter  indicating  the  airport  if  there  is  one  in  such  ttnvn. 

Research  to   Overcome   Fog 

The  Fund  has  fostered  great  research  to  o\-ercome  ioi:;. 
Many  methods  have  been  tried  principal  of  which  is  the  use 
of  magnetized  sand,  chemicals,  vapors,  etc.,  however,  research 
in  the  wav  of  o\ercoming  the  fog  is   now   ])ractically   abandoned 
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;in(l  tin-  cftcirts  h;i\c  ])cvn  directed  tt'wai^d  the  use  of  radio 
])riiiei|)les  in  int'orniin^"  the  |)ih)t,  and  to  a  .i;reat  extent  con- 
trollin,^  the  plane  in  loi;s.  Tlie  use  of  nnder,L;i"oun(l  cables 
radiatiii!^-  out  from  the  air])orts  or  KancHnL;-  fields,  which  they 
hope  to  de\-elo])  t(^  the  ])oint  where  a  ])ilot  may  judsj^e  his  alti- 
tude by  a  whine,  as  it  were — the  first  use  that  has  ever  been 
develo])ed  tor  that  terrible  screech  that  n'ou  sometimes  ex])eri- 
enced  from  re.ii^eneratix'e  sets — also  a  dex'elopment  alonL(  this 
line  which  will  enable  him  to  record  impulses  wdiich  will  locate 
the  held. 

The   Recent   Feat  of  the   Question   Mark 

To  man}-,  the  recent  feat  of  the  Ouestion  Mark  in  Cali- 
fornia, in  which  a  i^reat  record  was  made  was  simply  a  "stunt" 
which  the  Army  Air  Service  performed  because  thev  ])rol)ablv 
had  nothing'  else  to  do,  however,  it  was  a  really  remarkable 
accomplishment,  in  that  it  demonstrated,  beyond  the  ])ale  of 
doubt,  the  feasibility  of  re-fuelinj^'  in  the  air  and  that  means 
that  loni^"  trips  will  be  ])ossible  with  a  comparati\ely  small  fuel 
load.  This  will  serve  to  increase  the  pay  load,  and  we  pro])hesv 
that  it  will  make  for  threat  progress  in  the  futm-e,  moreover, 
it  will  make  it  safer  to  take  otif  a  craft  which  is  not  burdened 
with   a   superfluos   fuel   load. 

No   Great   Change  in   Original    Design 

.\s  i)re\iously  explained  in  detail  ;  one  of  the  fundamentals 
of  the  economics  of  transportation  is  keeping  the  "dead-weight" 
down  in  pro])ortion  to  the  ])ay  load.  I  neglected  to  mention 
that  there  is  practically  no  change  in  the  original  design  as 
conceived  by  the  \Wight  IJrcUhers.  The  greatest  departure 
from  the  \\'right  design  is  the  .-Xuto-Oyro  recently  invented  by 
a  Spaniard,  Senor  Civera,  of  which  you  ha\-e  doubtless  read. 
It  has  some  apparent  advantages;  it  may  serve  as  a  "jitney" 
so  to  speak;  to  transport  from  }-our  home  to  the  air])ort,  or,  it 
may  become  the  com])etitor  of  the  automobile  because  to  come 
into  universal  use  the  ])lane  must  be  reasonably  "fool-])roof" 
and  must  be  made  to  rise  straight  u])  and  land  straight  down. 
Decide  this  }-ourself,  I  ask:  \\'oul(l  you  own  an  automobile  if 
you  had  to  house  it  out.-^ide  the  city;  the  answer  is  ob\ious. 

Progress 

Since  all  of  the  things  which  1  ha\'e  menti(;ned,  and  many 
others,  ha\'e  been  perfected  and  since  the  spectacular  llights  of 
Lindbergh,      liyrd.     Chamberlain,     Alaitland     and      I  legenbergei'. 
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Captain  Kins^sford-Smith  and  many  others  air  travel  has  ad- 
vanced more  than  ten  years,  rehitively  speaking'.  Flving  fields 
have  sprung-  up  all  over  the  country  with  mushroom  rapidity, 
there  being  on  January  1st,  this  year,  1,324  fair  or  better  rated 
fields  in  the  United  States ;  260  of  which  are  along  Pennsylvania 
Railroad  Right-of-Way,  and  new  ones  are  being  laid  out  at  the 
rate  of  approximately  75  per  month.  In  most  cases  these  fields 
are  equipped  with  small  planes  carrying"  up  to  eight  passengers. 
They  serve  a  real  educational  purpose  in  giving  the  people  a 
chance  to  make  their  first  or  their  fiftieth  hop  for  several  dol- 
lars a  hop. 

The   Public    Not    Satisfied   With    Flying    Around 
Home   Community 

But  the  public,  as  usual,  is  not  satisfied  with  flying  around 
the  home  community ;  they  want  to  use  the  airplane  for  travel 
and  the  demand  became  so  pressing  that  the  Mail  Contractors 
were  finally  compelled  to  carry  passengers  with  their  mail.  For 
several  reasons  they  entered  the  field  reluctantly  because  trans- 
porting the  mail  is  a  business  in  itself  and  just  recently  taken 
over  from  Government  Operation.  The  fact  of  the  matter  is 
the  mail  contractors  do  not  want  the  passengers ;  they  have 
trouble  enough  in  sticking  to  their  schedules  without  the  added 
risk  and  responsibility  of  carrying  passengers,  moreover,  if 
there  is  the  slightest  risk  of  heavy  weather  ahead  the  passen- 
gers must  be  landed  to  continue  their  journey  by  train  or  auto- 
mobile, whereas  the  pilot  flying  with  the  mail  alone  goes  on 
with  little  regard  for  the  weather  so  that  to  them  the  passen- 
gers are  somewhat  of  a  nuisance. 

Americans  will  fly  if  they  are  offered  proper  service  and 
reasonably  comfortable  equipment.  This  is  proven  by  the  fact 
that  the  major  portion  of  the  patronage  of  the  European  Lines 
is  American  Tourists.  People  of  every  age  and  the  youth  in 
particular  are  enthusiastic  about  flying,  and  flying,  don't  you 
know,  fits  efl:'cctively  into  the  pitch  and  speed  of  our  every- 
day life  and  fortunately  we  are  a  people  who  can  afiford  to  pay 
for  that  speed  and  novelty.  The  magnificent  distances  of  our 
country  tends  itself  to  a  great  aviation  development ;  the  inter- 
dependence of  the  cities;  the  imhampered  rights  of  the  air 
without  regard  for  boundaries,  as  is  the  case  in  Europe,  all 
l)oints  out  the  way. 

The  Transcontinental   Air   Transport,   Inc. 

And    now,    The    Pennsylvania    Railroad    has    gone    into    the 
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a\iati()ii  business  because  the  Manat^emeut  l)e]ieves  lliat  the 
lime  is  ripe  for  the  transportation  of  passenj^ers  ])y  air.  We 
cH(l  not  just  (hsco\er  aviation  a  few  months  ago,  or  at  the  time 
the  T.  A.  T.  was  formed  by  The  Pennsylavnia  Railroad,  The 
Curtis  Compan}-,  The  Wright  Aeronautical  Company,  a  power- 
ful banking  interest  headed  by  Blair  tH:  Co.,  Inc.,  of  New  York 
City  and  The  .\tchison,  Topeka  (!v  Sante  Fc  Railroad  Com])any. 

Without  having  one  dollar  of  direct  interest,  our  Company 
aided  in  the  formation  of  the  M'ail  Carriers  by  air.  As  you 
know,  we  carry  mails  but  we  welcomed  anything  that  would 
carry  mails  more  quickly,  therefore,  gave  the  greatest  co-oper- 
atit>n  possible.  The  Air-Mail  Contractors  are  stock  companies 
backed  by  men  who  are  willing  to  give  support  up  to  a  certain 
sum  without  any  thought  of  return.  There  was  no  profit  in 
their  stock.  There  is  none  today.  Then,  if  all  this  be  true, 
what  is  in  the  plan;  why  do  they  so  invest?  As  I  stand  before 
you,  gentlemen,  they  are  in  it  out  of  sheer  patriotism.  Mark 
that  word.  I  mean  just  that:  "Patriotism"  and  not  profit  or 
gain  as  some  contend.  Those  men  are  the  "Defenders  of  Our 
Nation"  though  they  took  no  credit  for  it.  They  are  in  it  be- 
cause "War  Aces"  must  have  an  industry  back  of  them ;  be- 
cause the  development  of  our  commercial  aviation  is  essential 
to  the  military  defense  of  Our  Country. 

Again,  we  are  in  it  because  Aviation  is  becoming  less  and 
less  of  an  imponderable;  it  is  now  a  proven  thing.  First:  We 
have  developed  flying  equipment.  Second:  We  have  the  flying 
experience  fully  developed  on  the  Air-Mail  Lines.  Third :  We 
have  the  requisite  fields  which  are  constantly  being  increased 
and  improved.  Fourth  and  finally :  We  have  an  Air-Minded 
Public  who  now  want  to  become  Air  Conscious. 

While  we  make  no  claims  to  having  formulated  all  of  its 
elements ;  this  new  company  is  being  managed  by  "air  experts" 
and  not  rail  experts.  These  men  will  make  air  decisions  and 
not  rail  decisions  as  I  can  prove  to  you.  The  Curtis  people 
are  interested  in  T.  A.  T.  The  first  planes  were  ordered  from 
Ford.  Charles  L.  Lawrence,  head  of  the  Wright  Company  is 
a  Director  of  T.  A.  T.,  and  Wright  Whirlwind  motors  have 
been  standard  equipment  in  many  Ford-Stout  all-metal  planes 
but  T.  A.  T.  demanded  a  higher  cruising  speed — more  power, 
so  that  Pratt  &  Whitney  "Wasp"  replaced  the  Whirlwind  en- 
gines in  the  T.  A.  T.  planes  ordered.  With  decisions  like  this 
being  made  we  think  we  prove  that  they  are  putting  Safety 
and    considerations    of    Efficiency    first.      Incidentally,    I    might 
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mention  that  this  first  (irder  is  for  ten  i)hines  to  cost  .$S()0,()(jo 
and  it  has  been  said,  I  ]:)resume  on  i^ood  authority,  that  The 
Ford  Company  will  lose  approximateh-  one-(|uarter  of  a  million 
dollars  on   this  initial  order. 

Our  Chicat;"()-T\vin  Cities  Route,  which  was  started  on 
September  1st,  1928,  is  operated  by  the  Xorth-West  Airways, 
Inc.,  a  subsidiary  of  the  T.  A.  T.  The  use  of  this  service  makes 
a  nice  saving  of  time  on  a  trip  between  the  east  and  the  Twin 
Cities,  or  for  train  connections  for  the  Northwest  at  the  Twin 
Cities.  We  pridefully  commend  it  to  you.  Our  Route  between 
Columbus  and  the  Coast  will  commence  operation;  to  use  the 
language  of  Mr.  C.  M.  Keys,  the  President  of  T.  .\.  T..  when 
we  are  properly  ready.  This  statement  is  made  this  way  be- 
cause it  is  entirely  too  early  to  establish  a  dehnite  date  for  the 
starting  of  the  operation. 

The  Rates  That  Are   Charged 

I'racticall}'  all  of  the  mail  contractors  charge  an  a\'crage 
of  10  cents  per  mile,  and  have  since  they  started.  The  only 
exception  to  this  is  over  the  Xew  York-Cleveland  Route,  where 
they  started  at  10  cents  per  mile;  almost  iuTmediately  raised  to 
20  cents  per  mile  and  some  time  ag<j  raised  to  'M)  cents  per  mile 
in  an  effort  to  keep  the  passengers  away.  Despite  this  exces- 
sive rate  they  seldom  make  a  daylight  trip  without  a  passenger. 
They  took  this  stand  because  the  territory  over  these  Allegheny 
Mountains  is  the  most  hazardous  in  the  country ;  more  dis- 
turbed air  and  the  terrain  is  generally  bad  for  forced  landings. 
Our  line  expect  to  adhere  closely  to  this  rate.  The  charge,  or 
rather  the  fare  between  Chicago  and  Twin  Cities  has  been 
■$40.00  for  the  •■)1'!)  air  miles,  howe\'er,  eft'ecti^'c  tomorrow  (March 
1st,  1929)  the  fare  is  reduced  to  -$35.00  and  the  time  is  cut 
slightly.  There  are  now  several  dozen  passenger  carrying  lines 
in  the  United  States;  all  of  which  ha\c  been  established  since 
^larch  1st,  192S.  There  are  more  than  three  hundred  taxi  com- 
panies operating,  from  whom  one  can  rent  a  ])lane,  with  or 
without  a  pilot,  to  travel  to  any  part  of  the  country,  however, 
this  service  is  pretty  expensixe  and,  therefore,  not  so  \-ery 
popular. 

Limitations 

Now,  lest  we  practical  minded  men  be  carried  awa}'  by  our 
high  expectations  for  a  definite  commercial  success  for  a\iation 
on  a  very  large  scale;  vour  speaker  wants  to  leave  one  real 
consideration    with    }-ou,    i.e..    Liiuitations    ma}-    l)e    imposed    as 
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surely  by  considrratit  mis  of  economic  expediencv  as  1)\'  tlu-  more 
ris^id  restrictions  of  natural  laws,  e.,^'.,  we  could  huild  freight  or 
carii^o  shi])S  that  would  carry  frei,^ht  across  the  ocean  as  fast 
as  the  fastest  passeni^er  steamer.  Why  don't  we?  'I'he  an>wer 
is  \ery  simple;  they  would  not  ])a\-.  A  steamshij)  mo\e>  about 
four  tons  ])er  Id.!'.  A  locomoti\e  mo\es  about  one  ton  ])er 
II. P.,  each  beinj;-  afi"ected  by  the  s])ee(l  that  it  is  recpiired  to  l)e 
nroved,  of  course,  but  a  (|uarter  of  a  centm-y  of  ex])eriments 
has  convinced  aviation  en.s^ineers  that  'i')  lbs.  ])er  I  1.1'.  is  the 
a])solute  limit  for  an  air])lane.  'idle  ])lane  must  not  only  su])- 
port  itself  but  it  must  ])ro])el  itself  in  addition.  !'>}  rd's  ])lane 
weig'hed  2"?. 5  lbs.  |)er  H.l*.,  Lindl)er!;;h's  ^J-'J.C)  and  Chand)erlain's 
■31.5  and  all  were  near  the  dani^er  limit  and  all  had  trouble 
taking"  off.  When  Captain  Rene  Fonck  started  for  1 'ranee  in 
September,  192(),  he  had  slightly  in  excess  of  2.")  lbs.  and  you 
may  recall  that  he  got  oft';  apparently  had  sufficient  buoyanc}' 
as  long  as  he  was  heading  into  the  wind  but  fell  and  crashed 
in   flames  before  he  was  entirely  oft'  the  field. 

Now.  gentlemen,  please  do  not  understand  me  erringly. 
There  is  a  place  for  air  transport  and  in  certain  exce])tional 
circumstances  probably  a  very  considerable  place,  but  ne\er 
the  wdiole  transportation  i)lace  Ijecause  earth  and  water  can 
sustain  great  weight  while  air  cannot. 

Railroads    Now    One    Century    Old 

The  Railroads  are  now  one  century  old.  Their  future 
importance  to  the  Country  will  be  greater  than  e\er  in  the 
past.  Other  and  newer  forms  of  transportation  will  be  growing 
up  side  l)y  side  with  them.  Our  Country  wdll  need  the  best 
that  each  can  provide.  The  new  era  wdll  be  one  of  Co-oper- 
ation and  Co-ordination  in  order  that  the  public  may  have  the 
benefit  of  a  strong  and  healthy  transport  system;  the  com- 
]>onent  parts  of  which  will  be,  The  Railroads,  The  ^^lotor  Cars, 
and  the  Air  Ships.  There  will  be  room  for  all  and  all  will  be 
necessary  for  as  far  into  the  future  as  anyone  now  alive  can 
])redict. 

PRESIDENT:  Now,  gentlemen,  I  think  you  have  heard 
about  everything  in  connection  with  the  air])lane  that  is  i)o>- 
sible  to  tell  you  today,  but  in  view  of  the  fact  that  we  are 
going  to  have  a  very  large  airport  in  our  own  immediate 
vicinity  here,  it  might  be  that  someone  here  tonight  would 
have  a  thought  they  would  like  to  ask  Mr.  McAlaster  indi- 
vidually, with  reference  to  its  relation  to  the  City  of  Pittsburgh. 
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I  am  sure  IMr.  McAraster  will  answer  an}'  questiini  vou  want 
to  ask  him  in  that  respect.  1  don't  know  how  your  feeling's 
are  indi\'iduall}-  with  respect  to  the  airplane  business, — I  know 
m_\'  own.  I  might  ask  John  Hughes,  because  he  in\-ited  me 
to  take   a   trip   in   an   airplane. 

JOHX  E.  HUGHES:  Mr.  President  and  other  gentlemen, 
I  want  to  congratulate  Air.  McMaster  on  the  very  splendid 
address  he  g"ave  us  here  tonight  in  connection  with  a\-iati(>n 
and   the   railroads. 

I  hap])en  ti)  be  a  member  of  the  Pittsburgh  Chapter  of  the 
National  .Association  of  Aeronautics,  and  I  am  just  wondering 
if  we  cannot  get  out  of  the  splendid  crowd  here  tonig'ht  more 
interest   in   this   association   in    Pittsburgh. 

Looking"  over  one  of  the  pamphlets  from  this  association, 
President  Coolidg'e  said,  "There  is  need  to  give  the  fullest 
encouragement  to  aviation  and  its  interests,  and  the  National 
Aeronautic  Association  is  one  of  the  \alued  instruments  through 
which  to  accomplish  this.'  If  a  lot  of  our  boys  would  familiarize 
themselves  with  what  aviation  is  doing'  right  around  home  here 
today,  I  feel  certain  that  there  would  be  more  interest  in 
a\iation.  Every  American  thrills  with  pride  when  he  hears 
the  tales  of  America's  conquests  in  the  air.  Mr.  McMaster  has 
told  you  that  we  rejoice  in  our  advancement  of  the  airplane, 
we  rex'el  in  our  endurance  record  and  excel  in  our  speed  around 
the  world.  The  leadership,  that  prominence,  that  wonderful 
stimulus  must  not  be  allowed  to  wane.  I  would  like  to  em- 
phasize what  Mr.  ^McMaster  has  said  b}'  stimulating  interest  in 
aeronautics,  particularly  the  Pittsburgh  Chapter,  and  our  mem- 
bership here,  if  they  will  be  good  enough  to  come  to  me  and 
talk  about  it. 

PRESIDENT:  I  want  to  say  this  to  you,  this  was  not 
premeditated  on  the  part  of  John  Hughes  and  I.  1  did  not 
know  he  was  prepared  to  make  this  address.  Now  I  will  have 
to  depend  on  someone  else  on  their  own  accord;  I  won't  rislc 
that  again. 

DISCUSSION 

Much  discussion  developed  on  the  \arious  instruments, 
devices  and  conditions  surrounding  the  operation  of  aircraft. 
The  details  of  the  pitch  and  bank  indicator  and  inclinometer 
were  explained,  i.e..  that  the  device  is  a  crossed  transparent 
tube  about  eight  inches  long'  vertically,  and  six  inches  long 
horizontally;    that    when    both    stand    at    zero    the    plane    is    ab- 
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Siiluteh'  iiixm  an  cxcii  keel;  thai  the  iiidiralii  ms  nn  llie  \cflical 
tiil)c  show  whether  the  sliip  is  clinil)inL;'  or  nosing"  and  the 
status  III'  the  hi  iri/i  mtal  tul)e  iiidieates  wlietlier  eillier  win^;'  is 
li'\\-  or  111  a  l)ank,  so  to  s])eak. 

The  atmospheric  conditions  or  "air  ])ockets"  were  discussed 
and  the  s])eaker  ex])lained  that  it  is  his  understanding  that  tliere 
is  no  ]dace  in  thi'  air  where  tlierc  is  a  \-oid  as  nii<^-ht  he  con- 
ceived ])}■  the  word  ])ocket;  that  he  understands  tliat  tlie 
atmospheric  ])ressure  is  constant  for  tlie  altitude  taken,  there- 
fore, what  is  mentioned  as  air  pocke'ts  is.  in  fact,  air  currents 
chani:;ini4'  and   di\'erg'ini;". 

The  motivation  of  the  glider  seemed  to  concern  the  mem- 
bership. The  speaker  explained  that  the  glider  is  motivated 
by  taking-  advantage  of  the  air  currents;  that  this  is  the  essence 
of  piloting.  He  then  went  on  to  explain  that  a  knowledge  of 
air  currens  on  the  part  of  the  \\"right  ]'>rothers.  through  their 
familiarity  with  gliders,  was  probably  responsible  for  their  suc- 
cess in  the  air  field,  i.e.,  that  they  had  mastered  the  currents 
and  were,  in  fact,  pilots  before  they  applied  power  to  their 
glider,  as  it  were.  He  explained  at  this  juncture  that  the  inti- 
mate history  of  the  exploits  of  the  Wrights  indicates  that  their 
sister,  Katherine,  who  is  now  the  wife  of  Henry  J.  Haskell, 
Editor  of  the  Kansas  City  Star,  Kansas  City,  Mo.,  where  they 
now  reside,  was  the  inspirer  of  her  brothers  by  supplying  the 
force   and   understanding  which   they   so   much   recjuired. 

MR.  FRANK  J.  LANAHAN:  It  might  be  of  interest  to 
our  distinguished  speaker  to  ascertain  how  many  in  the  audi- 
ence tonight  have  been  up  in  the  air.  I  do  not  mean  in  the 
vernacular  of  the  day,  but  how  many  here  have  been  up  in  an 
aeroplane  or  a  seaplane.  Will  all  that  Iku'C,  please  stand  up? 
(.About  twenty  arose). 

My  object,  Mr.  President,  in  asking  this  question  was  to 
really  thank  the  speaker  for  the  compliment  that  he  paid  the 
audience  in  presuming  that  we  were  all  flyers.  He  had  us  all 
believe  that  we  were  all  acquainted  with  aviation  and  coukl 
minutely  follow  every  detail  of  his  interesting  talk.  I  cannot 
help  but  feel  like  the  colored  fellow  who  was  asked  to  change 
a  Twenty  Dollar  bill.  He  could  not  but  was  grateful  for  the 
compliment. 

As  I  listened  to  the  interesting  narratix'e  of  Mr.  McMaster 
there  came  to  my  mind  a  story  of  General  John  F.  OT-N^^yan,  who 
told  of  a  colored  cook  down  in  Texas,  identified  during  the  war 
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with  an  axiation  uiitrtt.  The  Colonel  of  the  regiment  (lisco\ere(l 
after  six  months'  occupancy,  the  culinary  artist  had  never  been 
up  in  an  aero])lane,  so  one  day  he  told  him  that  he  himself 
would  gi\e  him  a  ride.  "Xo,  Colonel,  not  this  nigger,"  he  re- 
])lied.  The  officer  assured  him  he  was  just  as  safe  in  the  air 
as  he  was  down  on  the  groiuul,  but  the  colored  fellow  shook 
his  head  and  said.  "That  might  be  all  right  for  you  aviators, 
Colonel,  Imt  as  for  this  nigger,  terra  hrma,  and  the  more  'hrma' 
the  less  'terra"." 

It  is  hard  to  belie\'e,  as  we  listened  to  Mr.  McAIaster's  in- 
teresting narrati\e.  that  this  is  February.  1!)2!>.  The  wonderful 
things  that  the  speaker  tells  us  al)out  aviation  and  its  practical 
use  lor  transportation  are  amazing — the  carrying  of  passengers 
from  one  end  of  the  country  to  the  other  in  safety  and  on  a 
regular  schedule.      \\  by  Jules  \'erne  had  nothing  on  this! 

It  seems  pertinent  to  remark  that  we  who  are  gathered  here 
tonight,  as  the  development  of  this  new  industry  becomes  more 
and  more  a  matter  of  use,  and  in  time  the  people  accept  it  with 
more  degree  of  matter  of  fact  as  we  do  the  automobile  and  the 
railroad — will  look  back  to  the  memory  of  this  talk  of  Mr.  Mc- 
Alaster  and  recall  the  prophecy  of  this  learned  yoimg  man.  And 
isn't  it  wonderfid  we  are  living  in  such  an  age  of  marvelous  in- 
ventions and  resourceful  men.  who  are  doing  such  great  things 
in  aviation,  radio,  telephone  and  telegraph,  submarine  and  chem- 
istry ? 

I  am  sure  we  were  all  delighted  to  be  here  and  listen  to 
Mr.  McMaster's  presentation  of  such  a  live  topic.  All  of  us 
join  in  paying  tribute  to  the  s])eaker  of  the  evening  and  Mr. 
President,  wdth  your  i)ermission.  I  move  a  rising  vote  of  thanks 
to  the  speaker  for  his  exceedingly  interesting  discourse. 

The  motion  was  carried  l)y  all  arising. 

MR.  McMASTER:  Gentlemen,  I  thank  you.  I  am  afraid 
you  have  given  me  a  little  too  much  credit  for  that,  as  those 
are  only  a  few  details  that  come  along.  \\'hen  you  think  about 
those  things  anv  one  of  \-ou  would  ])robably  be  able  to  dope  out 
more  than  that. 

PRESIDENT:  I  have  one  announcement  to  make  before 
the  meeting  comes  to  a  close.  At  eight  o'clock  F.  M.,  on  Feb- 
ritary  22nd,  we  were  separated  by  death  from  one  of  our  very 
dear  friends.  Mr.  L.  11.  Turner.  Mr.  Turner  was  special  repre- 
sentative and  Mce  President  of  the  Pittsburgh  &  Lake  Erie 
R.'iilroad.  was  one  of  the  charter  members  and  organizers  of  this 
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club  in  190],  its  second  President  in  the  years  190.'}  to  1!>i»."),  in- 
clusive, and  at  the  time  of  his  death  was  senior  member  of  the 
Executive  Committee.  A  suitable  memorial  t"  this  effect  will 
appear  in  the  minutes  of  this  meeting. 

If  there  is  no  other  business  before  the  Chair  1  will  ask  for 
a  motion  to  adjourn. 

MR.  LAXAIIAX:  llefore  mo\ing  to  adjourn — while  I 
know  it  is  unusual — but  due  to  the  circumstances  that  one  of 
the  charter  nieml)ers  of  the  Club  has  just  passed  along"  the 
Great  Trail,  and  that  this  organization  j)ractically  owes  its  in- 
ception to  him,  I  ask  you,  Mr.  President,  adjourning  that  in 
memory  of  Mr.  L.  H.  Turner,  that  we  all  rise  in  respectful  at- 
tention. 

PRESIDEXT:     Let  us  close  in   that  manner. 
(The  audience  arose). 

PRESIDEXT:     I  thank  you. 
Up<^n  motion  meeting  adjourned. 

T.    D.   COXW'AY,    Secretarv. 


n 


■^IK^HI 


in  iH^mortam 


H.  G.  SCHECK, 

Died,  February  16,  1929. 

L.  H.  TURNER, 
Died,  February  22,  1929. 


CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC   OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO,      ST.  LOUIS.      ST.  PAUL.      RICHMOND,      DENVER, 
SAN    FRANCISCO,         DALLAS,         PITTSBURGH,         DETROIT 


USED  (Service -tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering   the   four   questions   of   chief   importance : 

QC/AL/ry__Safe  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION-No  more  trouble  using  than  Unused  Parts 
SAVING --Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and   our 
interesting  proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh   District  Address:     Imperial,   Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island     (Chicago)    Illinois. 
Plants:    Blue    Island,    111.  Chicago    Heights,    111.  Pittsburgh,    Pa. 


^  "One  Wear"— Less  Care  ^ 

Put  them  under  the  car  and  iorget  them. 

That's  the  procedure  with  Davis  '"One -Wear"  Wheels. 

They  never  come   back   to   swell  your  maintenance   records  or 
add  to  your  woes  by  developing  numerous  flats. 

Davis  wheels  are  worth  more  than  other  wheels  because  they 
stay  out  of  trouble. 

AMERICAN  STEEL  FOUNDRIES 

New  York  CHICAGO  St.  Louis 


YOUNGSTOWN 

ALL  STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 


Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 


MANUFACTURERS     OF 


FREIGHT  and  PASSENGER 

-:-  CARS  -:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY   IRON   WHEELS 

COMPLETE   FACILITIES    FOR   REPAIRING    CARS 

OFHCES 
New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle.  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum      sSli^cit^Id 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,   Nickel  and  other  Alloy  Steel  Castings  a 

Specialty 

CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

railway  exchange  building 
Chicago,  Illinois 

New    York,    9    Park    Place  Philadelphia,  1738  Commercial  Trust  Bldr. 

Boston,    80    Boylston    St.  Washington,    D.    C,    318    Munsej    Bldg. 

San    Francisco,    1302    Hobart    Bldg.  St.  Paul,  1523  Merchants  Nat.  Bank  BId«. 

Montreal,    Canada,    C5    5alhousie    St. 


GENERAL  REFRACTORIES 
COMPANY 

Home   Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar   Building — 420  Lexington  Avenue 
New  York  City 


H.   &   K. 

Rotating     Chair 

No.    »  0. 


CHAIR   CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  daring  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

Hale  &   Kilburn  Company 

General    Offices  and   Works: 

1800  Lehigh  Ave.,   Philadelphia 


KlAfHAN 


MECHANICAL   LUBRICATORS 

WATER   COLUMNS  INJECTORS  LUBRICATORS 

LOW  WATER  ALARMS 

Locomotive  and  Stationary  Boiler  Fittings 

NATH/lN  MANUFACTURING  CO.,  250  Park  Avenue,  New  York 


What   Causes   "Bad   Order"? 


"More  than  half  our  'bad  order'  equipment,"  says  one  shop 
inan,  is  caused  by  bolted  parts'  working  loose,  due  to  nuts'  loosen- 
ing or  losing  off." 

Then  the  best  ■way  to  reduce  "bad  order"  is  to  apply  nuts  that 
stay  exactly  where  you  put  them  —  Grip  Nuts. 

Grip  Nuts'  lock  is  put  into  them  when  they're  made.  It  over- 
comes bolt  deficiencies.  Put  a  Grip  Nut  any  plice  on  a  bolt;  it 
will  stay  there  until  you  wrench  it  off. 


GRIP  NUT  COMPANY 


5917  South  Western  Avenue 


Chicago,  Illinois 


TUCO  PRODUCTS  CORPORATION 


Tuco    National     Standard    Roofing 
Tucolith     Composition     Flooring 
Flexolith    Composition     Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screen 
Universal    Car    Window    Screens 
National     Standard     Steel     Trap     Doorg 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket     Insulation 

Tucork    Insulation    for    Car    Floors 

Tuco    Floor    Plate    Preservative 

Eclipse    Deck    Sash    Ratchets 

Steel    Car    Sheathing,    Panels    and    Slat 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

BrowTi     Window    Sash    Weatherstrip* 

PEOPLES   GAS   BUILDING 
CHICAGO 


From  the  Early  Period 

of  theTele§raph  tothe  present 

remarkable  development  inthe  field  of  Qedrki^ 

KERITE 

has  been  continuously  demonstrating  the 

fact  that  it  is  the  most  reliable  and 

permanent  insulation  known 


NEWYORK. 


CHICAGO 


Making   Coal 

Produce   More 


"DY  compelling  the  boiler  to 
*^  develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD    STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


SELLERS  Steel  Bronze 
Coupling  and  Hose  Nuts 

Possess  all  the  advantiiges  of  both  all-steel 
and  all-brass  nutsand  eliminate  their  objection- 
able features.  The  bronze  lining  is  cast  by  a 
special  process  within  the  steel  band  and  is 
united  to  it  by  cross  ribs,  dovetails  and  inter- 
nal lugs,  forming  one  solid  piece.  Furnished 
in    sizes    interchangeable   with  railroad  nuts. 

Adopted  as  standard  by  many  large  railroad  systems 

WM.  SELLERS  &  CO.,  Incorporated 


Injector  Dept. 


PHILADELPHIA,  U.S.A. 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 

PHILADELPHIA,  U.  S.  A. 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades    of    Tool    Steel,    and    the 

pioneers   in   the  manufacture   of   high   quality 

Vanadium  Steels. 


KING 

METALLIC      /^N    PACKINGS 

for  Locomotive  Piston    I  lll'ift  \    si"«^i,?"£Sch 

King    Indestructible    Oil    Ci 
King    Hand    Boring    Lalhe 
Gollmar    Bell    R 
Leach    Sanders 


Rods,  Valve  Stems  and    V  WIP^/    S  h'TbIT,  ^'  '"" 

Air    PumDS  ^  ^^^^   ^^         Gollmar    Bell    Ringer 


Reg.    U.    S.    Pat.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA.  PA. 


LOCOMOTIVE 
STOKERS 

Manufactured  by 

THE  STANDARD  STOKER  COMPANY 

INCORPORATED 

350  Madison  Avenue,  New  York,  N.Y. 


Foundries   and  Works 
Erie  and  Pittsburgh,  Pennsylvania 


djMr^ 


THE  CROWE  SAmV  S^^ 


Patented 


Listed  as  Standard  by  Underwriters' 

Laboratories,  Safety  Appliance  No.  438. 

Officially  Approved  by  Industrial 

Commissions  and  Safety  Committees. 

Crowe   Safety  Saws   for  either 
Electricity  or  Air  Power. 

Electric  Saw  known  as  Type  CC — powered  by  Gen- 
eral Electric  Universal  Motor  fof*  110  or  220  volts. 

Air  Driven  Saw,  known  as  Type  B — powered  by 
high  grade,   universally  adopted   Air  Motor. 

Speeds  up  your  work — saves  you  money.  Made  in 
three  sizes  as  follows: — 6"  cuts  up  to  1-J^'' — 8"  cuts 
up  to  l-Yz"  and  12"  cuts  up  to  4->^". 

This  Saw  will  cut  faster  and  last  longer  than  any 
other  portable  saw  made,  due  to  increased  power 
and   rugged   construction. 

Let  us  send  you  circulars  and  prices. 


The  Crowe  Manufacturing  Corporation 


317  Sycamore  Street 
CINCINNATI,  OHIO 


OKONITE     (RUBBER)    and    VARNISHED    CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITB   TAPE  MANSON    TAP! 

THE   OKONITE    COMPANY 

THE    OKONITE-CALLENDER    CABLE    COMPANY.    Inc. 

Factories:    Paaaaic.    N.    J.  •  Patenon,   N.    J. 
Sale$  Offieet :    New  York  -  Chieago  •  PitteburgK  -  St,  Ltmia 
Atlanta  ■  Birminaham  -  San  Franeiaeo  -  Lo»  Ana«l**  -  SmUtls 


OlSICNINC  ENCINEEDS  AND  MANUFACTUREAS 

Of  ELESCO  STEAM  SUPERHEATERS   FOB 

LOCOMOTIVE.  MARINE  ANO  STATIONARV 

BOILERS 


FEED  WATER   HEATERS  .  EXHAUST 
STEAM  INJECTORS  AND  PYROMETERS 
FOR  LOCOMOTIVES 


*"-:SJ^^^         THE  SUPERHEATER  COMPANY 


IVopIri  Gai  nuildii^ 


Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 

Dieter  Lock  and  Holdinir  Nuts 

STANDARD  SAFETY  NUT 
CORPORATION 


30  CHURCH  ST, 


NEW  YORK 


>> 


LEWIS   IRON,  ''The  Iron  Superior 

Penn  Iron  &  Steel  Company,  Creighton,  Pa. 

SOLE  SALES  AGENTS, 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  III. 


LET  P.  T.  L.  INSPECT  YOUR  EQUIPMENT— 

P.  T.  L.  Inspectors  are  thoroughly  familiar  with  wtiry  detMi. 
of  railway  equipment — they  know  shop  practicOT  and  thtir 
service    will    be    highly    satisfactory. 

Bulletins   20    and    21    Explain    P.   T.    L.    Service   la    Detail. 

PITTSBURGH    TESTING   LABORATORY 

Inspection  Engineers  and  Chemists 
PITTSBURGH.  PA. 


The  Nut 
"With    the    Star   Crown' 


SPECIFY 
"SELFLOCK  UNIT  NUTS" 

"THEY  LOCK  ON 

EVERY  THREAD' 

GRAHAM  BOLT 
&  NUT  CO. 

PITTSBURGH 


have  Proven  vorj^  successful 
in  evertf  phase  ofRmlroad  usa^e, 

G  e  OT^e  J.fia^an  Companii 


Lift  out  the  glasses 
one  at  a  time  to 
clean. 


JOHNSON 

Babcock   Water   Gauge 
Protector 


The  oriKinal  Babcock  Safety  Protector,  improved 
to  give  liberal  three-vision  opening  and  easy  re- 
moval   of    glasses    for    cleaning. 

The  only  safe,  yet  absolutely  accurate,  water 
gauge    protector    ever    designed. 

Has  extra  heavy  cast  bronze  casing,  double  ob- 
servation glasses,  each  of  one-quarter  inch  plate 
glass,  Babcock  outlet  for  steam,  hot  water  and 
broken  glass,  if  tube  bursts,  and  new  lighting 
feature     increasing     efficiency     100%. 

In     use    by     leading     railroads     everywhere. 

Write    today    for    descriptive    pamphlet    and    prices. 

Johnson  Bronze  Company, 

NEW     CASTLE.     PA. 


BRAKE  BEAMS    " "n^- 

».*».*-•       a^M^j,  M.M,wM.t^       Built-Up  Types 
AND 

Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO. 

JOHNSTOWN,  PA. 

Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED    1884 


SIPE^S  JAPAN  OIL 

'' Strengthens  y     Dries     and     Waterproofs; 

Add    Sipe's    Japan    Oil    and    Improve    the    Paint." 
IN     DAILY~USE     BY     ALL     LEADING     RAILROADS     IN     THE     UNITED     STATES 

Manufactured    Only    By  — 

ChicagoJII.  JAMES  B.  SIPE  &  CO.  Pittsburgh, Pa. 


TheO&C  Company, 90WestSt.,N.Y.C. 

Peoples  Gas  Building  -         -        Chicago 

Railw^ay  Exchange  Building       -       St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SOUTHERN  WHEEL  COMPANY 

A.  R.  A.  850  LB. 

SINGLE  PLATE  CHILLED  TREAD  WHEELS 

FOR 

70  TON  CARS 


Our  tests  determine  the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 


30  Church  St.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


Used  by  the  Officers  of  all  Railroads  on 

The  North  ylmerican  Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,   $2.50 

Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  froierlit  and  passeng-er  cars  of  tiie  Railways  and 

Private  Car  Companies  in  tlie  United  States,  Canada  and  Mexico. 

Subscription  Price.  $15.00  per  annum. Single  Copies.  $2.00. 


THE  RAILWAY  EQUIPMENT  AND  PUBLICATION  CO. 

J    ALEXANDEU  BROWN,  Vice-President  and  Manager 
424  West  33rd  Street  New  York 


MAY  we  not  have  the  opportunity  to  save  you  half 
your   packing   cost?      One-half   set   is   all   that   is 
necessary   when   renewing   packing,    with    excep- 
tions so  few  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  fifty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  will  pack  its 
own  wear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


''The  Packing  That  Packs' 


THE  PAXTON-MITCHELL  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  0/f/cezr— Cleveland,  O. 


!.■(  iITUMdll. 


)carb(irn  Research  and  Experience,  extending  through 
40  years,  liave  found  and  utilized  in  Dearborn  Treatment 
the      cffci-tirr      vegetable      compounds      for      prevention      of 


DEARBORN    CHEMICAL    COMPANY 

310     S.    Michigan    Avenue,    Chicago  299     Broadway,     New     York 

Farmers    Bank    Bldg.,    Pittsburgh 


^ca/r^om 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 


BALL'S         OXOLEV        B.  C. 

Varnish  Remover       registered  Spirits 

THE     IDEAL     PAINT     OIL  ^ 

Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.  Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tv^^een  holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter  in   weight   with   increased   strength. 

Schaefer  Equipment  Co 

General  Offices:     Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 

•T^HE  Alco  Reverse  Gear  was  designed  to 
^  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 


NILESBEMENT-POND 

MACHINE   TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine  Tools,  Small  Tools  and  a  complete  equipment 
of    M.    C.    B.    Gaug-es    can    also    be    furnished. 

Write    for    Catalogs. 


Niles-Bement-Pond  Co.  Ill  Broadway, NewYork 

Divisions  of  niles-bement-pond  company 

The  Niles  Tcr'  Works  Company.  Hamilton,  Ohio  Niles  Gear  Company 

*         RidjrwRV  Machine  Company,  Kidffwoy,  Po.  Ill  Broadway,  New  York 

%        Pratt  and  WTiitney  Company,  Hartford,  Conn.  Pittsburgh  Office 

W         NileB  Crane  Corporation,  Philadelphia,  Pa.  Empire  Building 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 


w 

.  /wEStIhCHOUSEN  J 
ky.     ELECTRIC     Jf 


Westinghouse  Electric  ©  Mfg.  Co. 

Pittsburgh,  Pennsylvania 


INCREASING  INTEREST  IN 
CAPROTTI  VALVE  GEAR 


Many  inquiries  relative  to 
L  aprotti  Poppet  Valve  Gear 
indicate  a  wide  interest  in 
this  new  mechanism.  The 
Caprotti  Gear  has  shown 
marked  economies  in  fuel  and 
water  consumption.  Its  sim- 
plicity and  ease  of  operation 
and  maintenance  are  strong 
points  of  appeal  to  engineer 
and   superintendent  alike. 

J-itll    Iiifoniiatioii    on    Rcijucst 


The  Baldwin  Locomotive  Works 

PHILADELPHIA 


STANDARD   STEEL 

PRODUCES 


Steel  Axles 
Steel  Tires 


Steel  Springs 
Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPANY 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO  NEW  YORK     PORTLAND        SAN  FRANCISCO       PITTSBURGH 

ST.    LOUIS         HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive   oxygen    from    feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


WORTHINGTON 


Literature,  further  describing  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON   PUMP   AND   MACHINERY   CORPORATT^*' 

Railway    Department  n    ..   •  *     r^xi-  „,     ^-^ 

V^orthington    Works:    Harrison.    New    Jersey  ^''"'^"''     ^•^'^^»    '"     '">     ^'^'^ 


Factors  that  Increase 
Locomotive  Effectiveness 


009 


9ifi  Locomotive 

BOOSTER 


Franklin  Railway  Supply  Cojnc. 

17  East  Forty -Second  Street,    New  York 

Chicago,  !M.  St.  Louis,   Mo.  San  Francisco,  cat 

332    S.  MicKiqan    Ave.  Boatmerxs  Bank  BIdq.  774  Monadnock  Bld^. 

Franklin  Raiitvai)   Suppltj    Compani),  Limited,    Montreal        ^ 
^      Export  Department  — International   Railway  Supply  Co. 
30  CKurcK  Street,    New  York 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NU-TATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


a 


'O 


Nicholson  Thermic 


The  largest  locomotive  boiler  ever  built  is 
equipped  with  three  Syphons  in  the  Firebox  and 
two    in    the     Combustion     Chamber. 

LOCOMOTIVE  FIREBOX  CO., 

310  S.  Michigan  Ave.,  Chicago,  IlL 


.9 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

J.  G.  PLATT,  President  and  General  Manager 

V.  W.   ELLET. 
Vice  President 


OFFICE     AND     WORKS 

8&3    DORCHESTER    AVENUE 

SO.    BOSTON.    MASS. 


The  Buckeye  Steel  Castings  Co. 


NEW  YORK       ^      0'^^^S^'-  LOUISVILLE 

CHICAGO  ^^  ^^M'iSP^^^^  LONDON 


"BUCKEYE"  Yoke  and  Draft  Attachments 


FORT  PITT  SPRING  COMPANY 

PITTSBURGH,   PA. 

C  D  D I M  r  C    BOTH  COIL 

o  r  n  I  n  u  o  &  elliptic 

For  Railroad  Service 

ALLOY  SPRINGS  A  SPECIALTY 


Malleable 

CASTINGS 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE  TESTS 

for  15  months 

1104  Consecutive  Heats 


Fc=3  11  1104  Consecutive  Heats 

IT    I  Tensile     Strength.     Yield     Point     Elong.     % 


Tensile     Strength.     Yield     Point     Elong.     % 
Lbs.   per    sq.   in.   Lbs.  per   sq.    in.      in    2    in. 

PI       HIGH        60952  39639  27.5 

/        LOW         56550  37679  23.9 

This  Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Send  Blue  Prints  for  Estimates 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 
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LOW  COST  PROTECTION 

Afforded  By  the 

CRECO  BOTTOM  ROD  GUARD 


Simply  drive  it  on  the  brake  beam. 
It  locks  in  place  and  cannot  rattle. 
Positively  prevents  fallen  bottom  rods. 
Low  in  price  and  application  cost. 


Chicago  Railway  Equipment  Co. 


CHICAGO 


Union  Spring  & 
Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH   OFFICE 
2001    CLARK  BUILDING 


NEW  YORK 
CHICAGO     - 
RICHMOND,  VA. 
LOUISVILLE,  KY.      - 
BALTIMORE,  MD.     - 
PHILADELPHIA,  PA. 


50  Church  Street 

Fisher  Building 

Mutual  Building 

42  Todd  Building 

Munsey  Building 

226  South  15th  Street 
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J.    A.    RALSTON.    Mechanical    Engineer.    Union    Railroad.    Frick    Annex    Bldg.,    Pgh..    Pa. 
A.    M.    CANDY.    General    Engineer.    Westinghouse    Electric    &    Mfg.    Co..    East    Pgh..    Pa. 
KARL    BERG.    Asst.    Supt.    Motive    Power.    P.    &    L.    E.    R.    R..    McKees    Rocks.    Pa. 

Finance  Committee 
JOHN  B.  WRIGHT.  Asst.  to  Vice  Pres..  Westinghouse  Air  Brake  Co..  Wilmerding.  Pa. 
T.  M.  BLAKLEY.  R.  F.  of  E..  Pennsylvania  Railroad.  101  Emerson  Ave..  Aspinwall.  Pa. 
J.  H.  CARROLL.  JR..  Freight  Traffic  Mgr..  B.  &  O.  R.  R..  921  Oliver  Bldg..  Pgh.,  Pa. 
W.  P.  CUNNINGHAM,  Supt.  Mo.  Power,  Monongahela  Ry.,  3169  Ashlyn  St..  Pgh.,  Pa. 
W.    C.    HANSEN.    Sales    Engineer,    A.    Stucki    Co.,    419    Oliver    Bldg.,    Pittsburgh,    Pa. 

Entertainment    Committee 
NORMAN    ALLDERDICE,    Pres.    &    Treas.,    Arch    Machinery    Co.,    Inc..    Park    Bldg.,    Pgh. 
CHARLES   ORCHARD,    Special    Agent,   Traffic   Dept.,    Carnegie  Steel    Co.,    Pittsburgh,    Pa. 

F.  M.    BROWN,    Superintendent,    P.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

Reception    Committee 
A.    B.    SEVERN.    Sales   Engineer,    A.    Stucki    Company,    419    Oliver    Bldg.,    Pittsburgh.    Pa. 
L.    V.    STEVENS.    President,    Marine    Manufacturing    &    Supply    Co..    Pittsburgh.    Pa. 
O.  L.  WRIGHT.  Dist.  Mgr..  The  Duff-Norton     Mfg.  Co..  421  Chestnut  St..  Philadelphia.  Pa. 
CHARLES   J.    NIEMAN.    Secretary    &    Treasurer.    Penn    Iron    &    Steel    Co.,    Creighton.    Pa. 
GEORGE    F.    LAURENT.    Sales    Eng'r..    Fort    Pitt    Malleable    Iron    Co.,    Pittsburgh,    Pa. 
A.    B.    WHITE,    Superintendent,    B.    R.    &    P.    Ry.,    Punxsutawney,    Pa. 
F.    I.    SNYDER,    Vice    Pres.    &    Gen.    Mgr.,    B.    &    L.    E.    R.    R..    Pittsburgh.    Pa. 

Past    Presidents 

*J.    H.    McCONNELL October.        1901.  to  October.   1903 

"L,.     H.     TURNER November.   1903.  to  October.   1905 

F.    H.     STARK November.   1905.  to  October.   1907 

*H.    W.     WATTS November.   1907.  to  April.       1908 

*D.    J.    REDDING November.   1908.  to  October.   1910 

*F.'     R.     McFEATTERS November.   1910.  to  October.   1912 

A.     G.     MITCHELL November.   1912.  to  October,   1914 

*F.    M.     McNULTY - November.   1914,  to  October,   1916 

J.     G.     CODE _ November,   1916,  to  October,   1917 

*D.     M.     HOWE November,   1917.  to  October.   1918 

*J.    A.     SPIELMANN November.   1918.  to  October.   1919 

H.    H.    M/iXnELD - November.   1919.  to  October.   1920 

FRANK    J.     LANAHAN November.   1920,  to  October,   1921 

SAMUEL     LYNN November,   1921,  to  October,   1922 

D.  F.     CRAWFORD - November,   1922,  to  October,   1923 

GEORGE    D.    OGDEN November,   1923,  to  October,   1924 

A.     STUCKI November,   1924,  to  October,   1927 

F.     G.     MINNICK November,   1925.  to  October.   192'i 

g".    W.    WILDIN November.   1926.  to  October.   1927 

e!    J.    DEVANS...! - November.   1927.  to  October.   192{ 

Meetings    held    fourth    Thursday    of    each    month    except    June.    July    and    August. 


PROCEEDINGS  OF  MEETING 
MARCH  28,  1929 

The  mectini;-  was  called  to  cirder  at  the    Fort    I'itt   Hotel   at 
.s:()(»  o'clock   ['.  .M.,  with   President  W.  S.  McAbee  in  the  chair. 
The  fdllowinv'  ventlemen   registered: 


me-mi;eks 


Allen.  E.  j. 
Allen,  Harvey 
Altsman.  W.'H. 
Barr,  J.K. 
Beam,  E.  J. 
Berg",  Karl 
Berghane,  A.  L. 
Bo  wen.  lames  T. 
Brinkdioff,  W.  H. 
Burnes,  J.  E. 
Campbell.  C.  A. 
Campbell,  J.  E. 
Campbell.  J.  T. 
Cipro,  Thomas 
Conway,  J.  D. 
Cotter.  George  L. 
Coulter.  A.  F. 
Crawford,  D.  F. 
Cunningham.  R.  T. 
Dambach,  C.  O. 
Davis,  Charles  S. 
Dempsey.  P.  AW 
Descamp,  J. 
Duff,  S.  L." 
Dunlap.  Robert,  Jr. 
En  Dean.  J.  T. 
Endsley.  Prof.  Louis  E. 
Evans.  E. 
Fendner.  W.  J. 
Fitzgerald,  T. 
Fletcher.  A. 
Flynn.  E.  E. 
Gorman.  Charles 
Gorman.  P.  F. 
Hamilton.  William 
Harper.  G.  C. 
Holmes.  E.  H. 
Hoover,  J.  W. 
Hughes,  J.  E. 
Hussong".  .\.  C,  Jr. 
Kctchpel.  Paul  A. 


Kroske.  j.  F. 
Kummer.  J.  H. 
Laurent.  Joseph  A. 
Lawson,  A.  F. 
Lehr,  H.  W. 
Lobez,  P.  L. 
Ludg'ate,  B.  A. 
Lunden.  C.  J. 
Lvnn,  Samuel 
Mertz,  G.  H. 
Miller.  L  C. 
Mills.  C.  C. 
Mitchell.  W.  S. 
IMcAbee.  A\'.  S. 
McDonald.  J.  A. 
McGinnis.  Thomas  P. 
AL-Kinlev.  Archie 
McLaughlin.  H.  B. 
Mc^Iillan.  A.  P. 
McXeltv.  A.  P. 
McPherson.  A.  R. 
Xagel.  Limes 
Xess,  H.  S. 
O'Leary.  J.  J. 
Orchard.  Charles 
Painter.  Joseph 
Paisley.  F.  R. 
Pehrsi  n,  A.  K. 
Perrv.  W.  E. 
Provost.  S.  W\ 
Ralston.  J.  A. 
Rauschart,  E.  A. 
Reddick.  W.  E. 
Redding-.  P.  E. 
Rogers,  Robert 
Rossell,  R.  T. 
Rushneck.  G.  L. 
Sample,  A\'.  E. 
Sattlev.  E.  C. 
Semethy.  J. 
Semmer.  AT.  R. 
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Seroky,  lulward  A. 
Simons,  Philip 
Shannon,  David  E. 
Sheridan,  T.  F. 
Snyder,  F.  I. 
StaiTiets,  William  K. 
Sterling,  C.  C. 
Stevens,  R.  R. 

Wri-ht.O.  L. 


Stoffregen.  Louis  E. 
Sutherland,  Lloyd 
Thompson,  F.  J. 
Trautman,  Harry  J. 
W'lndivort,  R.  E. 
W'alther,  G.  C. 
Warfel.  J.  A.""- 
A\'oodward,  Robert 


VISITORS 

Altimas.  J.  D. 
Bougher,  J.  T. 
Bradford,  W.  H. 
Braithwaite,  George  L. 
Carruthers,  George  R. 
Clark.  O.  F. 
Clinton,  M.  R. 
Cummings,  C.  \V. 
Davern,  F.  C. 
Davis,  William  B. 
Depp,  P.  C. 
Duffy,  Ralph 
Dunham,  C.  W. 
Edwards,  G.  H. 
Ensheimer,  Louis 
Eynon,  R.  J. 
Ferguson,  James  H. 
Frederick,  D.  C. 
Gable,  H.  R. 
Geer,  William 
Gormley,  J.  A.  G. 
Hawthorne,  H.  J. 
Hortter,  F.  A. 

Wright,  C.  B. 


Keller,  S.  S. 
Kennan.  E.  T. 
Kidd,  i'rof.  Howard  C. 
Kiernan,  J.  P. 
Latfield,  A. 
Lewis,  S.  B. 
Malone,  G.  F. 
Mann,  J.  R. 
Meredith,  L.  H. 
Miller,  George  P. 
Murphv,  L  E. 
0'Meara,'W.  P. 
Oschman,  William 
Packer.  C.  B. 
Phelan,  W. 
Reeves.  E.  G. 
Ross,  W.  Taylor 
Schmitt,  Ravmond  F. 
Seabrook,  Paul  \\\ 
Smith,  Robert  W. 
Thaver,  V.  D. 
Whitehead.  L  J. 
Woodroof,  J.  D. 


The  call  of  the  roll  was  dispensed  with,  the  record  of  at- 
tendance being  obtained  through   the  registration   cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  as  they  have  appeared  in  printed  form  and  been 
distributed   to  the   members. 

The  Secretary  read  the  following  list  of  applications  for 
membership  : 

Adler,  Abe  C.  Clerk,  Union  Railroad  Co.,  olo  South  Park 
Street,  East  Pittsburgh,  Pa.  Recommended  by  D.  Cava- 
naeh — W.   S.   McAbee. 
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Baker,  J.   B.,  Chief  Engineer  'SI.   of  ^^'..   Pennsylvania   Railroad. 

Pennsvlvania    Station.    Pittsburgh.    I*a.      Recommended    by 

A.  A.   Read. 
Davern,    F.    C.    Sales    Engineer.    Xathan    Mtinufactiiring    Com- 
pany.  1"^;)   Carmel   Road,   Buffalo,   X.    Y.     Recommended  by 

J.    D.    Conway. 
Dnnlap.    Robert    J..    Jr..    Terminal    Foreman.    Montour    Railroad 

Company.  \\'illock,  Pa.  Recommended  by  E.  A.  Rauschart. 
Gable.    Harry    R..    Time    Checker,    Union    Railroad.    66 1    Sixth 

Street,    Pittsburgh.    Pa.      Recommended    by    A.    Fletcher. 
Kerr.   Clark   R..   Assistant   Car   Foreman.    Union    Railroad    Com- 
pany,  lloii  ^^'ool   Street,   Duquesne.    Pa.     Recommended  by 

J.  j'.  Fi>her— W.   S.  McAbee. 
Kidd,   Prof.   Howard   C.   Professor   of  Commerce.   University   oi 

Pittsburgh.  Pittsburgh,  Pa.  Recommended  by  J.  D.  Conway. 
Koehler,   Paul   A..    Clerk.   Union    Railroad   Company.    T-")!)    Glenn 

Street.    \\'ilkinsburg.    Pa.      Recommended    by    D.    Cavanagh 

— W.    S.    McAbee. 
Zammikiel.   John.    Clerk.   Union    Railroad    Co..   41o    Boyd    Street. 

Turtle   Creek,    Pa.     Recommended   by    D.   Cavanagli — \V.    S- 

McAbee. 

PRESIDEXT:  These  applications  will  be  referred  to  the 
Executive  Committee,  in  accordance  with  our  By-Laws,  and 
upon  approval  by  them  the  gentlemen  will  become  memljers 
without   further   action. 

If  there  is  no  further  business,  we  come  to  the  paper  of 
the  evening.  The  speaker  is  Professor  Howard  C.  Kidd.  of  the 
University  of  Pittsburgh,  Avho  is  the  author  of  a  number  of 
books  on  railroad  subjects  and  has  made  several  investigations 
of  foreign  railroad  systems  for  the  United  States  Government. 
He  will  now  address  you  upon  the  subject  of  A  Comparison  of 
Policies  of  Consolidation  of  Railways  in  Great  Britain  and 
America. 

CONSOLIDATION  OF  RAILROADS  IN  ENGLAND 
AND  AMERICA 

By   HOWARD    C.    KIDD,    Ph.D., 
Professor  of  Commerce,  University  of  Pittsburgh,  Pittsburgh,  Pa. 

I  appreciate  the  opportunity  of  holding  a  conversation  with 
the  men  of  the  Railway  Club  of  Pittsburgh  on  an  interesting 
study  I  made  last  year  in  England.     This  study   was  concerned 
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primarily  with  the  consolidatit  m  of  tlic  one  hundred  and  twenty 
llritisli  lines  into  four.  IJowever,  l)efore  toucdiinj;-  on  tlie  con- 
solidation prol^lem  J  wish  to  speak  of  the  Railways  Act  of  li»';Jl 
which  is  now  the  basic  railway  le^'islation   of  (ireat    I'.ritain. 

A  few  hours  after  Great  liritain  declared  war  on  Oermany, 
in  Aus^ust,  l!»14,  the  railways  of  (jreat  I'.ritain  were  drafted 
into  the  military  serx'ice  of  the  crown.  Se\en  years  later,  in 
Aug-ust,  ]!>•;?  1.  these  railways  were  returned  by  the  Government 
to  their  owners.  For  seven  years  they  were  i)rimarily  machines 
of  war;  at  last  they  became  once  more  the  instruments  of 
commerce. 

In  returning-  these  railways  the  government  was  faced  with 
two  problems:  the  settlement  of  the  financial  claims  arising 
out  of  war  control  and  the  definition  of  the  future  policy  of 
the  State  towards  the  railroads.  l)Oth  of  these  problems  were 
dealt   with   in  the   Railways  Act  of   1!)"M. 

Regarding"  the  financial  problem  the  railways  asked  $'(.")<),- 
000,000  for  compensation.  The  Government  offered  them  $;]0().- 
000,000.  This  ofl^er  was  accepted  by  the  railways  and  the 
financial   issue   was    closed. 

The    definition    of    the    future    policy    of    the  State    towards 

the   railways   was   a   much   more    difficult   matter  to   settle    than 

the    financial    claims.      Three    distinct    points    of  view    emerged 
in   the   discussion. 

The  first  point  of  view  was  that  maintained  by  the  "die 
hard"  conservatives  who  wished  to  have  no  interference  wdiat- 
ever  by  the  Government.  Opposed  to  this  group  were  the 
socialists  and  the  members  of  the  Labor  Party  who  demanded 
the  State  ownership  of  all  the  railways  of  Great  Britain.  Some- 
where between  these  extreme  poles  of  thought  was  the  policy 
advocated  by  Sir  Eric  Geddes  representing  the  Government. 
Sir  Eric  proposed  that  the  railways  of  Great  Britain  should  be 
privately  owned  but  that  in  the  future  they  should  be  rigidly 
controlled  by  the  State.  The  law  which  embodied  these  ideas 
of  Sir   Eric  is   known   as   the   Railways   Act,   1921. 

The  Railways  Act,  11)21,  proposed  two  important  changes 
in  the  administration  of  the  British  railways:  amalgamation  of 
railways  and  the  control  of  rates  under  much  the  same  condi- 
tions as  obtain  in  the  United  States  where  the  Interstate  Com- 
merce Commission  is  the  final  arbiter.  It  is  with  the  con- 
solidation program  sponsored  by  the  Railway  Act,  1921,  that 
I   shall   confine   the   rest  of  my   remarks. 
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A  few  weeks  ago  "The  Xew  Republic"  made  the  interesting 
observation  that  raih-oad  consolidation  will  "probably  be  one 
of  the  most  important  economic  events  during  the  next  ad- 
ministration." Whether  this  prediction  be  taken  at  its  face  value 
or  not  it  is  impossible  to  ignore  the  sig"nificance  of  the  problem 
of  railroad  grouping   in   the   United   States. 

In  America  the  consolidation  of  railroads  is  still  in  the 
debate  stage ;  in  Great  Britain  it  has  come  to  fruition.  Great 
Britain  can,  therefore,  be  regarded  as  a  laboratory  in  which  an 
experiment  vital  to  the  economic  well-being-  of  both  countries 
is   being  made. 

Five  years  ago,  one  hundred  and  twenty  railroad  corpora- 
tions in  Great  Britain  were  organized  into  four  groups.  The 
mere  statement  of  this  fact  suggests  an  amazing  chapter  in 
railroad  history.  How  was  such  a  vast  undertaking  accom- 
plished?    \\'hat  are  the  results? 

Dictatorship 

The  key  to  the  method  of  British  railway  consolidation  is 
summed  up  in  one  word:  dictatorship.  The  British  Govern- 
ment told  the  railroads  exactly  what  to  do  and  how  to  do  it. 
The  railroads  merely  obeyed  orders.  The  result  has  been  one 
of  the  greatest  revolutions  in  corporate  management  in  modern 
times.  This  momentous  change  in  British  railroad  organization 
can  be  examined  briefly  under  the  following  headings  :  the  com- 
pulsory feature,  the  theory  of  complete  mergers,  the  time  ele- 
ment, the  machinery  of  grouping,  the  financial  arrangements, 
and  the  results  of  amalgamation. 

Compulsory  Amalgamation   In   Great   Britain 

As  has  been  stated.  British  railway  consolidations  were 
compulsory.  Parliament  passed  an  act  in  1!)<;i  which  laid  down 
the  principle  that  "railways  shall  be  formed  into  groups."  There 
was  no  ambiguity  in  this  statement.  Each  railroad  was  assigned 
to  one  of  the  four  groups  in  the  Act  itself.  Only  on  matters  of 
detail  did  the  British  railways  challenge  the  decision  of  Parlia- 
ment. In  commenting  on  this  phase  of  grouping  the  eminent 
British  economist^  Sir  \\'illiam  Acworth,  said  that  "no  higher 
testimony  to  the  traditional  English  virtues  of  moderation  and 
willingness   to   compromise    was   ever   given." 

Voluntary    Grouping   In   The    United    States 

In  contrast  with  the  British  policy  of  compulsion  stands 
the  American  theory  of  voluntary  consolidation.     In   the  United 
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States,  since  l!*"i<i,  oonsoliclatidii  is  ])erniissil)le,  not  conipnisory. 
l)Ut  the  permission  to  consolidate  is  hefl^eil  about  l)y  so  many 
restrictions  that  no  important  meri^er  has  been  formed  dnrini^' 
these  eii;ht  xears.  lM)r  example,  three  consolidations  which 
ha\e  been  thwarted  include  the  \'an  Swerenj^en  merger  based 
on  the  Nickel  I'late  Railroad,  the  Loree  groupinj^-  of  the  lines  in 
the  Southwest,  and  the  inte.^ration  of  the  Northern  Pacific,  the 
(ireat  Northern,  and  the  JUudini^'ton  systems.  In  his  annual 
messa!4"e  to  Congress  a  year  ago  President  Coolidge  said  that 
if  consolidation  is  to  be  achieved  in  America,  "legislation  of  a 
new  tyjje  must  be  passed,  legislation  with  teeth  in  it."  Jn 
reality,  if  voluntary  consolidation  is  to  be  achieved,  a  few 
teeth  might  well  be  extracted  from  our  present  law.  If  com- 
pulsory consolidation  of  American  Railroads  is  what  we  want, 
an  entirely  new  piece  of  legislation  must  be  drafted. 

Complete    Absorption    Of    Subsidiary    Companies 

The  British  theory  of  railroad  mergers  is  the  complete 
absorption  of  subsidiary  companies.  There  is  no  provision  for 
holding"  companies,  or  the  mere  control  of  one  railroad  by  an- 
(ither.  Thus  only  one  of  the  old  British  railways,  the  Great 
Western,  retained  its  identity.  Regarding  this  one  survival, 
Arncdd  Bennett  gave  vent  to  the  following  burst  of  enthusiasm, 
which,  if  taken  literally,  would  be  somewhat  embarrassing  to 
the  Great  Western  itself:  "In  the  amalgamation  of  great  rail- 
way systems  some  years  ago  the  Great  Western  alone  kept  its 
identity.  It  is  still  the  Great  Western;  no  muddling  outsiders 
have  come  to  introduce  damnable  improvements,  economies,  and 
modernizations.  It  is  conspicuously  more  the  Great  Western 
than   ever." 

American   Theory    Of   Mergers 

In  America,  mergers  have  been  accomplished  either  through 
holding  companies,  stock  control,  or  leases.  For  example,  the 
Pittsburgh  and  Lake  Erie  Railroad  is  part  of  the  New  York 
Central  System;  yet  it  operates  as  a  separate  corporation  and 
in  every  respect  retains  its  identity.  Our  present  policy  is  so 
defined  in  the  transportation  Act  of  1930  that  complete  mergers 
are  illegal  until  the  final  plan  of  railroad  grouping  for  the 
country  as  a  whole  has  secured  the  approval  of  the  Interstate 
Commerce  Commission.  When  that  approval  is  finally  secured, 
we  shall  undoubtedly  follow  the  British  precedent  of  com- 
plete   absorption. 
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Amalgamation   In   Less   Than   Two   Years 

The  speed  with  which  the  one  hundred  and  twenty  British 
railways  were  consolidated  is  remarkable.  The  law  proposing 
consolidation  was  passed  in  August,  1921.  At  that  time  "The 
Railway  Gazette"  declared  that  "it  will  be  impossible  for  such 
enormous  and  delicate  operations  to  be  carried  out  within  the 
compass  of  one  or  two  years."  The  '"enormous  and  delicate 
operations"  were  performed,  however,  with  such  dispatch  and 
dexterity  that  as  early  as  November,  1922,  "The  Economist" 
was  able  to  announce :  "The  details  of  the  principal  amalgama- 
tion proposals  are  completed."  Regarding  this  achievement, 
"The  Times,"  on  December  29,  1922,  observed  that  "the  prophets 
are  confounded."  Sir  Henry  Tliornton  aptly  said:  "We  w^ere 
required  to  produce,  almost  over  night,  a  thing  which  else- 
where  had   taken   thirty   or   forty   years." 

The   Machinery   Of   Grouping 

The  machinery  by  which  the  consolidation  of  the  British 
railways  was  accomplished  was  the  Amalgamation  Tribunal. 
This  Tribunal  was  constituted  as  a  court  of  record ;  it  was 
composed  of  three  men  vested  with  power  which,  for  scope,  has 
few  parallels   in   modern   economic   history. 

Contrary  to  usual  procedure,  the  names  of  the  members  of 
the  Tril)unal  were  included  in  the  Railways  Act  of  1921.  In 
naming  these  men  in  the  act.  the  government  virtually  said 
to  the  public :  "Whatever  you  may  think  of  this  complicated 
legislation,  these  men — one  a  banker,  one  an  accountant,  one  a 
barrister — can  be  depended  on  to  deal  fairly  with  all  interests 
concerned." 

It  is  typical  of  British  administration  that  the  Tribunal  set 
up  no  code  of  rules.  It  regarded  its  work  more  as  an  art  than 
an  exact  science.  As  one  critic  observed,  the  Tribunal  in  reach- 
ing a  decision  defended  its  judgment  on  the  theory  that  "what- 
ever the  legal  merits  of  the   question,   it   was   expedient." 

Absolute    Power    Of   The   Tribunal 

The  Tribunal  had  the  right  to  approve  any  amalgamation 
or  absorption  scheme  ;  its  decisions  had  the  binding  force  of  an 
Act  of  Parliament.  Since  no  Act  of  Parliament  can  be  uncon- 
stitutional, under  the  British  system  of  jurisprudence,  the  power 
of  the  Tribunal  was  practically  absolute.  It  is  true  that,  in 
theory,  on  questions  of  law.  appeals  could  be  taken  to  the 
Courts   or   even    to   the    House    of    Lords;    but    in    practice    only 
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a   few   cases   were   taken   on   appeal   to   the   Courts.      No   appeals 
were  made  to  the   Mouse  of  Lords. 

The  work  of  the  Amalg'amation  Tribunal  is  an  excellent 
example  of  the  s^rowin*;"  tendency  of  democratic  j:;^overnments 
to  function  through  l)odies  havinj^-  almost  unlimited  admin- 
istrative discretion.  Parliament  laid  down  the  broad  principles 
of  railroad  amalgamation,  but  the  Amalgamation  Tribunal  was 
given  a  free  hand  in  working-  out  the  details  and  in  bringing 
consolidation  to  completion.  It  would  be  difficult  to  find  a 
better  example  of  the  enlightened  use  of  delegated  authority 
than  the  course  of  action  pursued  by  this  British  Amalgamation 
Tribunal. 

Financial   Arrangements 

The  financial  arrangements  by  which  the  British  amalgama- 
tions were  effected  are  especially  interesting  to  American  stu- 
dents of  consolidation,  because  it  is  these  arrangements  which 
have   proved   to   be   our   most   serious   stumbling   block. 

What  is  a  railroad  worth?  In  America,  we  have  tried  to 
think  in  terms  of  physical  valuation.  Since  1912,  we  have 
spent  $150, ()()(), OOO  in  an  effort  to  make  an  accurate  inventory 
of  our  railroad  properties,  but  the  survey  is  still  far  from 
complete. 

In  the  case  of  temporary  mergers,  we  have  relied  on  the 
control  of  shares  of  stock  by  the  absorbing  railroad ;  ])ut  this 
method  immediately  throws  the  consolidation  schemes  into  the 
arena  of  speculation.  It  results  in  endless  struggles  between 
majority  and  minority  stockholders;  in  unwarranted  manipula- 
tion on  the  stock  exchange;  and  in  personal  aggrandizement  on 
the  part  of  insiders.  Only  a  short  time  ago  Mr.  L.  F.  Loree, 
chairman  of  the  Board  of  the  Kansas  City  Southern  Railroad, 
was  accused  of  making  a  profit  of  $144,000  in  the  mere  attempt 
to   consolidate   the   Southwestern   railroads. 

Value   Based   On   Earnings 

The  British  Government  cut  the  gordian  knot  of  consolida- 
tion finance  by  adopting  the  simple  principle  that  a  railroad  is 
worth  what  it  earns.  It  therefore,  looked  at  the  earning  power 
of  the  railroads  for  the  highly  prosperous  year,  1913,  and  de- 
cided that  to  be  the  measure  of  value.  Although  this  was  not 
the  only  consideration,  earning  power  was  undoubtedly  the 
most  important  one  in  effecting  the  exchange  of  securities. 
If  Britain  had  adopted  any  other  method  than  the  capitalization 
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of  earning-s   as   the   basis   of   value,   it    is   hardly   likely   that   con- 
solidation would  ha\-e  been  achieved  before  the  Greek  Kalends. 

.  »^  .    ,,     ,  .  Results  Of  Consolidation 

What  Ijave  been  the  results  of  the  consolidation  of  British 
Railroads?!  To  answer  this  question  would  require  an  extended 
analysis.  Briefly,  however,  it  may  be  said  that  consolidation 
has  resulted  in  standardization  of  equipment,  in  centralization 
of  administration,  and  in  the  introduction  of  large  scale  methods 
of  production  in  the  railroad  shops.  An  illustration  of  each  of 
these  phases  will  be  presented  to  indicate  the  tendencies  which 
have   been    set    in    motion. 

Standardization 

On  one  railroad,  the  Southern,  there  were  one  hundred  and 
thirty-five  types  of  locomotives  at  the  time  of  amalgamation. 
These  have  now  been  reduced  to  nine ;  and  in  these  nine  there 
are   only   four  types  of  boilers' and   four   sets   of  motion. 

Before  amalgamation  there  was  no  uniform  system  of  con- 
tinuous brakes.  The  result  was  that  all  through  trains  had  to 
be  equipped  with  two  types  of  brakes :  the  Vacuum  and  the 
\\'estinghouse.  The  A^acuum  brake  is  now  adopted  as  the 
standard. 

On  the  electrified  lines  two  systems  of  transmission  were 
in  use  before  amalgamation :  the  third  rail  and  the  overhead 
trolley.  The  result  was  that  trains  were  not  interchangeable 
between  lines  using  the  two  methods.  The  third  rail  system 
has  now  been  adopted  as  better   suited  to   British  conditions. 

Centralization    Of   Administration 

The  centralization  of  administration  is  typified  by  the  fact 
that  the  number  of  directors  has  been  reduced  from  thirteen 
hundred  to  one  hundred.  Although  the  direct  savings  in  fees 
are  negligible,  it  is  obvious  that  with  more  concentrated  au- 
thority the  administrative  policy  of  British  railroads  should 
be  more  coherent  and  efficient.  As  one  member  of  Parliament 
put  the  case:  "The  Government  had  to  deal  with  concerns 
managed  by  one  hundred  and  twenty  boards  of  directors,  many 
of  whom  directed  no  one  but  themselves;  who  had  neither 
rolling  stock  nor  stafif ;  but  who  successfully  used  their  influence 
against  every  progressive  suggestion  that  was  made  by  the 
larg'e  companies."  This  condition  is  no  longer  possible  under 
the   reorganization   which   has   taken   place. 

86 


Efficiency   In    Shops 

An  illustration  of  efficiency  in  sliop  organization  and  prac- 
tice which  has  resulted  from  amalg-ahiation  is  the  experience  of 
the  London,  Midland  and  Scottish  Railway  jat  its  Derby  j)lant. 
Here  manufacturini^-  costs  in  ImildinL,^  locomotives  have  been 
lowered  thirty  ])er  cent,  since  l!)-^"),  and  tlie  numl)cr  of  locomo- 
tives awaiting-  repairs  has  been  reduced  hve  per  cent.  This 
latter  item  represents  the  release  of  five  hundred  locomotives 
which  wotdd  cost,  at  present  prices,  .$1-3,(I(mi,(I(MI.  Many  other 
cases  mimht  l)e  cited  to  show  how  the  concentration  of  shops 
has  resulted   in   lower   unit  costs. 

***** 

In  the  crucible  of  this  post  war  decade,  the  British  rail- 
ways ha\'e  been  remade.  The  pattern  of  their  design  is  larger; 
the  concentration  of  their  power  is  greater.  It  is  certain  that, 
even  if  it  were  possible,  few  Ijritish  railway  men  would  care 
to  return  to  the  old  regime. 

PRESIDENT:  You  have  heard  a  very  interesting  ad- 
dress. Professor  Kidd  has  expressed  a  willingness  to  answer 
any  questions  you  may  wish  to  ask,  and  that  opportunity  is 
now  afforded  you. 

If  no  one  is  going  to  volunteer  discussion  I  shall  have  to 
draft  you.  I  am  going  to  ask  Mr.  Fitzgerald  to  start  the 
discussion. 

MR.  T.  J.  FITZGERALD:  I  do  not  see  how  a  street 
railway  man  gets  into  a  picture  of  the  English  steam  railroads. 
The  question  that  comes  to  my  mind  is:  what  is  the  rate  base? 

PROFESSOR  KIDD:  The  law  says  that  the  Rates  Tri- 
bunal shall  establish  such  rates  as  will  bring  in  the  standard 
revenue.  The  192U  Act  in  this  country  said  practically  the 
same  thing.  In  neither  case  has  the  standard  revenue  been 
achieved.  The  old  law  of  competition  seems  to  work  pretty 
well.  Of  course,  with  the  enormous  development  of  motor  bus 
competition  in  a  country  where  the  average  haul  is  only  fifty 
miles,  charging  what  the  traffic  will  bear — which  is  the  only 
theory  of  rates  that  I  understand — has  cut  down  their  ability 
to   charge   high   rates. 

An  interesting  thing  about  the  British  situation  is  that 
even  if  they  had  a  complete  monopoly  and  had  ncj  motor  Inis 
competition,  they  are  still  very  subject  to  water  competition. 
They   have   a   complete   system   of   canals   and   sixty   per   cent   of 
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the  British  population  live  within  15  miles  of  water  trans- 
portation. So  it  is  quite  impossible  for  the  railways  to  get 
away  with  too  much  murder,  even  if  they  had  it  in  their  hearts. 

MR.    FITZGERALD:  Is    there   any   result   from    a    aown- 

ward   adjustment   of   rates,  or   is   the   transition   period   afifecting 

the  situation  so  that  no  conclusion  could  be  drawn  from  a 
downward   revision? 

PROFESSOR  KIDD:  I  think  the  downward  revision  of 
rates  has  been  very  disappointing.  To  quote  Sir  Josiah  Stamp, 
who  I  believe  is  the  most  prominent  English  railroad  man,  the 
head  of  the  L.  M.  &  S.,  the  representative  of  Great  Ijritain  on 
the  Reparations  Board,  a  director  of  the  Bank  of  England,  and 
the  man  who  is  regarded  in  England  as  the  spokesman  fc^r  the 
railways:  "If  we  had  not  reduced  rates  we  would  not  have 
had  any  trafific  at  all."  But  the  reduction  of  rates  has  not 
solved  the  transportation  difificulties  of  the  railw^ays.  And  now 
the  railways  have  secured  from  Parliament  the  right  to  run 
their  own  busses  even  in  competition  with  their  own  rail  lines. 
They  hope  in  this  way  to  get  into  the  bus  lousiness  and  recoup 
the  losses  they  have  incurred  by  the  reduction   in  rates. 

MR.  FITZGERALD:  Does  their  operation  (jf  busses  pre- 
clude  the   operation   of  independent  busses   in   competition? 

PROFESSOR  KIDD:  No.  Before  July  of  this  year  the 
railways  could  only  operate  a  bus  that  was  supplementary. 
Now  they  can  operate  busses  that  are  in  competition  wath 
themselves.  But  the  law  does  not  preclude  the  right  of  any 
one  else  to  go  into  the  same  business.  And  under  the  law  a 
competitor  if  he  goes  into  the  business  he  has  the  right  to  use 
the  facilities  of  the  railway  in  the  way  of  stations,   etc. 

PRESIDENT:  Professor  Endsley,  have  you  anything  to 
offer   on   the   subject? 

PROF.  LOUIS  E.  ENDSLEY:  I  wonder  how  long  they 
have  to  keep  these  men  on  who  are  unnecessary,  or  is  that  a 
job  that  is  only  over  when  he  dies? 

PROFESSOR  KIDD:  I  think  that  is  the  heart  of  the 
whole  question.  In  one  railway  office  that  I  studied  I  found 
an  interesting  situation.  This  office  employed  about  110  people. 
I  estimated  that  by  the  introduction  of  improved  accounting 
machinery,  adding  machines,  etc.,  they  could  cut  down  the 
office  force   something  like   sixty   per   cent.     They  had  old  men 
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who  init  tlieir  j^ens  l)ehin(l  their  cars  as  they  did  in  tlie  (hivs 
of  Dickens,  scratching-  a\va_\'  in  the  old  methods  of  tlie  vear 
one.  I  said  to  the  m.mainer,  "Why  is  this?  Whv  don't  vou 
introduce  at  least  one  new  machine  to  show  that  von  live  in 
]J)'2.s."  He  said.  "■![  we  introduce  these  machines  and  lav  these 
men  off  we  will  have  to  compensate  them,  and  we  will  have 
the  cost  of  the  machines  as  well  as  the  cost  of  cf)mj)ensation. 
The  law  says  a  man  is  entitled  to  the  same  jxisition  he  had 
l)efore  the  consolidation,  or  he  is  entitled  to  compensation." 
The  mana.si'er  said  mo>t  of  these  men  will  either  die  or  be 
pensioned  by  the  year  1^)-Vi  and  then  they  will  introduce 
machines. 

I  think  that  is  an  awfully  i^ood  illustration  of  the  strength 
and  solidarity  of  British  labor.  Geddes'  bill  had  provided  for 
representatives  of  labor  on  the  Board  of  Directors.  That  was 
a  good  bargaining  point.  Labor  said.  "If  we  cannot  get  that, 
give  us  the  principle,  that  no  one  should  l)e  discharged  on 
account  of  the   consolidation."     They   got   what   they   wanted. 

!MR.  FITZGERALD:  Have  investors  received  any  returns 
since  the  amalgamation? 

PROFESSOR  KIDD:  Yes.  Their  return  does  not  look 
like  very  much  to  us.  though.  The  English  scale  is  a  little 
different.  In  the  very  best  year.  lOLl.  the  return  on  British 
investment  was  only  four  per  cent  and  I  think  the  return  at 
the  moment  is  something  less  than  that.  At  the  present  price 
of  money  it  does  not  look  like  very  much. 

PROFESSOR  EXDSLEY:  Looking  over,  the  English 
situation,  if  we  should  consolidate  the  way  they  did  in  Eng- 
land,  how  many   sections  would   we   have   in   this   country? 

PROFESSOR  KIDD:  When  Mr.  Ripley  was  appointed 
by  the  Interstate  Commerce  Ci-mmission  to  look  into  that  ques- 
tion he  suggested  nineteen.  I  imagine  if  you  were  to  get  the 
presidents  of  the  185  Class  I  railroads  together  in  this  room 
you   would  come  out  with  18.")  systems. 

:\IR.  C.  ORCHARD:  You  mentioned  motor  busses.  I 
suppose  that  is  with  respect  to  passenger  traffic.  Are  motor 
trucks  used  to  a  very  great  extent  in  the  transportation  of 
freight,  and  whether  hjcal  transportation  or  in  long  distance 
movements. ■" 

PROFESSOR  KIDD:     I  shcnild  have  included  in  my  state- 
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nient  motor  busses  and  motor  trucks.  There  is  very  keen 
competition.  The  rail\va3's  have  lost  much  of  their  traffic, 
within  a  radius  of  100  miles.  That  short  haul  traffic  was  a 
bus  earning  factor  for  the  railways  and  that  has  been  entirely 
wiped  out.  And  since  their  mileage  is  so  short,  even  on  heavy 
traffic  they  have  lost  pretty  much.  The  average  haul  of  steel 
from  factory  to  port  in  England  is  30  miles;  in  this  country 
it  averages  al)out  500  miles. 

AIR.  FITZGERALD :  HaA'e  the  managements  any  idea 
that   they   can   overcome   this   inefficient   labor   situation? 

PROFESSOR  KIDD:  I  think  death  is  the  only  thing 
that  can  come  to  their  assistance. 

MR.  FITZGERALD:     The  death  of  the  properties?     Or— 

PROFESSOR   KIDD:     The   death    of   the   men. 

MR.  FITZGERALD:  Which  do  they  think  will  come 
first? 

PROFESSOR  KIDD:  They  think  it  is  a  very  close  race. 
They  can  get  some  investors  to  bet  one  way  and  some  the  other. 

MEMBER:      What    is    their    general    pension    scheme? 

PROFESSOR  KIDD:  It  is  a  very  detailed  scheme.  It 
would  take  too  long  to  elaborate  it.  It  is  true,  however,  that 
the  railways  are  very  anxious  to  bring  down  the  pension  age, 
because  they  see  how  they  are  tied  up. 

MR.  FITZGERALD:  Do  you  mean  they  get  full  wage 
as  a  pension? 

PROFESSOR  KIDD:  They  get  pretty  near  full  wage. 
There  are  some  deductions.  I  have  forgotten  the  details  of 
that.  I  made  a  study  of  one  class  of  works  and  I  think  it  was 
within  ten  per  cent  of  their  full   wage. 

MEMBER:  Is  there  any  ci)ntril)ution  l:)y  the  employee 
toward  that  pension   fund? 

PROFESSOR  KIDD:  There  is  no  contribution.  This  is 
a  very  good  illustration  of  the  power  of  labor.  I  had  no  idea 
of  the  solidarity  and  the  absolute  jjower  of  the  British  labor 
bodies.  I  came  away  with  the  belief  that  it  is  just  a  question 
of  time  until  we  have  a  return  of  the  labor  government  in 
England.      And   it   shows   itself   all    through   its   legislation. 
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MEMI'.IvK:  I  wi.uld  like  t(i  ask  it  it  is  not  true-  that  tliey 
do  not  have  o\  er  there  anythiniL;'  like  the  difficulty  that  we  do 
over  the   return   of  e(|uipment   to  their   respective   systems. 

[•k()Fl':Sv^(  )1\  KIDI);  They  have  worked  out  over  there 
for  all  wa.iL;"«»ns  over  1"^  tons  what  they  call  a  i)()olin.ij^  system 
and  the  actual  ownership  of  tlie  car  does  not  maR'e  any  dif- 
ference. Supi)ose  the  L.  M.  vK:  S.  had  l.OOO  cars  and  the  I.. 
tS:  X.  E.  had  l.'ii>(i.  The  actual  ownership  of  these  cars  at  any 
one  time  makes  no  difference.  That  should  cut  the  em])t>' 
milea,t,'"e  considerably,  but  in  fact  it  has  not  l^een  cut  very  much. 
I  was  expectinij;  to  get  threat  j^roof  statistically  of  the  reductii-n 
of  empty  mileat^e.  I  did  not  get  it.  The  railway  men  say 
that  is  because  of  the  private  ownership  of  those  wat^ons,  fifty 
])er  cent  being'  pri\ately  owned.  In  private  ownership  they 
ha\e   to   return   to   the   owning'  corporation   the   empty   car. 

1  must  say  I  was  very  much  impressed  with  the  railway 
clearing;  house,  though  I  did  not  make  a  detailed  study  of  it. 
I  wish  I  had  had  time  to  make  that  study,  because  it  would  be 
interesting'  to  see  if  we  could  bring'  t)ver  to  this  country  some- 
thing- that  would  correspond  to  a  national  clearing'  of  freight 
cars,  resembling  the  Federal  Reserve  System  of  national  clear- 
ing' of  bank  balances.  I  must  say  I  did  not  understand  very 
much  about  it  but  it  looked  g'ood. 

;\IEMnER:  Why  don't  the  railroads  buy  their  own  equi])- 
ment  in   England? 

PROFESSOR  KIUD:  There  seems  to  be  a  long-  history 
])ack  of  that.  The  private  ownership  of  cars  gave  to  those 
owners  such  great  ad\'antages  over  the  mines,  particularly — they 
were  mostly  mine  cars — over  the  mines  that  did  not  own  their 
<nvn  equipment.  It  seems  to  be  a  very  ticklish  spot  if  the 
railway  men  ha\e  sensitive  spots.  It  was  very  difficult  to  get 
a  free  discussion  of  the  private  ownership  car  situation.  I 
would  g-et  opinions  and  then  I  would  be  told  not  to  quote  them. 
In  ]!»]!>  the  legislation  gave  to  the  Minister  of  Transportation 
the  right  to  acquire  private  cars,  but  no  g'overnment  in  Eng- 
land has  political  strength  enough  to  prop(jse  the  carrying  out 
of  that  legislation.  Sir  Eric  Geddes  said  if  he  had  done  away 
with  private  cars  it  would  introduce  economies  that  would 
amount  to  something  like  $10.(>0(I,()(»()  a  year.  T.ut  in  all  my 
investigation  I  found  no  debate  on  the  subject  in  Parliament, 
I  found  no  literature;  and  yet  every  railway  man  will  tell  }-ou 
that  is  what  is  holding  up  the  most  perfect  working  out  of  the 
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amalgamation  economies.  These  pri\-ate  cars  are  not  mann- 
factured  in  the  railway  shops  and  that  has  ])re\ented  to  some 
extent  large  scale  production. 

MR.  ORCHARD:  Have  the  railroads  a  uniform  rate,  that 
is  a  rate  between  given  points  which  applies  to  the  railroad 
owned   cars   the   same   as   to  pri\-ately   owned   cars? 

PROFESSOR  KIDD:     The  same  rate. 

MR.  ORCHARD:  A\'hat  is  the  basis  of  compensation  to 
the   owners  of  private  cars? 

PROFESSOR  KIDD:     It  is  on  a  mileage  basis. 

MR.  SAMUEL  LYXX:  I  would  like  to  ask  about  cars 
privately  owned  as  compared  with  railroad  owned  cars,  are 
these  cars  interchanged  on  the  various  systems  similarly  to 
freight  cars  that  are  privately  owned  in  this  country  today? 

PROFESSOR  KIDD:  Fifty  per  cent  of  the  total  railway 
car  supply  in  England  is  privately  owned  and  in  matters  of 
interchange  there  is  complete  interchange  for  loaded  cars  or 
empty  cars  getting  them  to  or  from  the  point  of  destination. 
But  the  private  cars  go  back  to  the  home  property  empty.  That 
is  the  worst  feature  of  the  private   car   system. 

M.  J.  E.  HUGHES:  I  would  like  to  ask  if  there  were  an}' 
economies  realized  at  the  time  of  the  consolidation  in  handling 
through  billing  from  point  U)  point,  or  was  there  through  billing 
established  at  the  time  of  the  consolidation  which  would  reduce 
the   expense? 

PROFESSOR  KIDD:  Through  billing  was  introduced  by 
the  government  in  1914,  and  that  was  continued  by  the  rail- 
roads when  they  were  handed  back  by  the  government.  I  do 
not  know  what  the  situation  was  before  1911.  One  thing  that 
impressed  me  \-ery  much  was  the  matter  of  government  con- 
trol. The  government  did  not  disturb  the  railroads  as  they 
did  in  this  country.  Practically  all  railroad  men  in  this  coun- 
try are  agreed  that  their  internal  organization  was  much  upset. 
The  British  government  retained  the  management  intact  and 
disturbed  them  only  slightly. 

MR.  FITZGERALD:     AMiat  is  the  status  of  electrification? 

PROFESSOR  KIDD:  Electrification  is  rather  expensive. 
Within  a  radius  of  30  miles  of  London  the  Southern  Railway, 
south  of  London,  has  considerable  electrification,  and  the  rail- 
ways  think   that   the   only   way   they   can   retain   their  position   in 
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Competition  witli  l)us  iiitcnirl)an  traffic  is  by  the  adoption  of 
electrilication.  Hut  electricity  is  so  ex])ensive  in  comparison 
with  the  rates  in  this  country  that  I  think  it  will  be  very  slow. 
()f  course  labor  sa_\s  the  railways  must  soK'e  the  coal  problem 
by  the  i^eneration  of  electricity  at  the  mines,  but  the  govern- 
ment answers  that  this  would  make  the  labor  jM-obleni  in  the 
coal    districts   very    much    worse. 

MR.  LVNX^:  Xever  ha\-ing  been  abroad  1  will  confess  my 
ignorance.  lUit  with  the  large  ])rivate  ownership  of  cars  how 
do  they  handle  the  maintenance  of  the  privately  owned  cars? 
Our  experience  in  this  country  is  that  cars  will  need  minor 
repairs.  Do  the  railroads  repair  the  cars  and  bill  the  prixate 
owner  or  how   do   they   handle   that? 

PROFESSOR  KIDD:  In  minor  cases  the  railways  will 
make  the  repairs  and  render  the  bill.  But  the  owning  pro])erty 
W'ill  have  its  own  repair  shops.  The}^  have  not  l)een  in  the 
habit  of  consolidating  with  the  railroads  in  maintaining"  repair 
>hoi)s. 

MR.  LYNN:  Is  there  very  much  conflict  between  the 
handling  companies  and  the  owners  of  the  equipment  as  to 
who  shall  be  responsible? 

PROFESSOR  KIDD:     No.     There  are  a  few  altercations. 

MR.  HUGHES:  Did  consolidation  speed  up  traffic  to  an}- 
extent  ? 

PROFESSOR  KIDD:  I  could  argue  that  question  both 
ways.  I  could  get  a  lot  of  evidence  on  both  sides.  If  you 
take  19i;3  tigures  and  compare  them  with  19"i4,  VJ2o  and  ]i)"i(), 
1  do  not  think  you  can  show  very  much.  Put  in  lUl.j  the 
railroads  say  they  had  larger  tonnage,  much  more  complete 
utilization  of  plant,  and  all  our  statistics  make  us  look  better 
in  1913.  There  is  that  factor  of  the  general  position  of  British 
business  that  makes  it  very  difficult  for  a  person  to  say  defi- 
nitely one  thing  or  the  other.  That  is  a  very  unsatisfactory 
answer,  but  it  has  to  l)e  l)ecause  my  information  is  unsatis- 
factory. 

PRESIDENT:  Is  there  anything  further  you  wa>uld  like 
to  say,   Professor  Kidd,   before  we   close   the   discussion? 

PROFESSOR  KIDD:     I  have  said  more  than  I  know  now. 

MR.  LYNN:  Professor  Kidd  has  given  us  a  very  instruc- 
tive talk.     It  has  l)een  unusually  interesting.     I   have  read  quite 

93 


a  lot  about  Kuropean  railroads  and  ct|uipnicnt,  hut  most  of  this 
talk  has  been  a  re\clation  to  us.  i'rofessor  Kidd  spoke  of 
standardization  and  1  was  just  wonderini;-  how  he  i^ot  into 
standardization  of  American  railroads.  Our  ecpiipment  is  chan.^-- 
ing-  so  rapidly,  requiring-  larger  castings  and  the  handling  of  a 
Aery  large  stock  that  1  rather  question  whether  we  reallv  have 
any  standardization  of  ec|uipnient. 

Howe\er,  I  am  sure  the  talk  has  been  beneficial,  as  well  as 
mteresting,  to  all  of  us.  and  1  offer  a  motion  that  I'rofessor 
Kidd  be  extended  a  rising  \-ote  of  thanks  in  cx])ression  of  our 
appreciation. 

The  motion  was  duly  seconded  and  pre\ailed  by  ananimous 
vote. 

SECRETAR^' :  Announcement  was  made  at  the  last  meet- 
ing' of  the  death  of  Mr.  L.  11.  Turner,  our  senior  Past  President 
and  Chairman  of  our  E.xecutixe  Committee,  and  one  of  the 
original  organizers  of  the  Club.  The  organizers  of  this  Club 
were  AJr.  ]).  F.  Crawford,  who  is  with  us  tonight.  Air.  Turner. 
Mr.  J.  D.  McElwain  and  Mr.  Joseph  11.  McConnell.  These 
were  the  four  men  who  got  together  and  conceived  the  idea  of 
organizing  this  Club  in  October.  IIHI],  and  it  has  been  in  ex- 
istence continuouslv  since  that  time. 

It  may  be  a  little  out  of  order  to  bring  up  the  matter  of 
a  Chairman  fi>r  the  Executi\-e  Committee,  as  that  might  be 
considered  a  matter  for  the  decision  of  the  Executive  Com- 
mittee itself.  lUit  we  have  with  us  tonight  a  representati\'e 
number  of  the  membership  of  that  Committee  and  it  might  be 
well  that  a  Chairman  be  selected  tonight.  It  has  been  the  prac- 
tice to  take  the  oldest  ])ast  ])resident  of  the  Club  and  if  that 
]M-ecedent  were  followed  Mr.  Frank  J.  Lanahan  would  be  the 
ranking  past   president. 

MR.  LYNN:  As  a  member  of  that  Committee  1  belie\e 
it  should  be  as  the  Secretary  has  stated,  that  the  oldest  past 
president  should  be  the  Chairman  of  that  Committee,  and  1 
therefore  nominate  Mr.  Lanahan  to  fill  the  place  of  Chairman 
made  vacant  by  the  death  of  Mr.  Turner. 

The  nomination  was  seconded  by  Mr.  D.  F.  Crawford, 
another  member  of  the  Committee,  and,  there  being  no  further 
nominations,  Mr.   Lanahan   was  elected   by   acclamation. 

There  l)eing  no  further   business. 

On    Motion    .\djourned. 

j.    1).    CON\\■A^^    .Secretary. 
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RESERVED 


CAR  LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO,      ST.  LOUIS,      ST.  PAUL.      RICHMOND,      DENVER. 
SAN   FRANCISCO.        DALLAS.        PITTSBURGH.        DETROIT 


USED  (Service -tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering   the  four  questions   of   chief  importance : 

QUALITY -Safe  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION-No  more  trouble  using  than  Unused  Parts 
SAVING —Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and   our 
interesting   proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh   District  Address :     Imperial,   Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island    (Chicago)    Illinois. 
Plants:    Blue    Island,    111.  Chicago    Heights,    III.  Pittsburgh,    Pa. 


f- 


Strength  Is  Needed 

HEAVY  loads  and  high  speeds  are  subjecting  car 
wheels  to  service  un thought  of  a  few  years  ago. 
It  has  brought  you  a  new  problem  —  that  of  car 
wheel  strength. 

Davis  "One- Wear"  Steel  Wheels  possess  maxi- 
mum strength.     They  are  safer  wheels. 

AMERICAN  STEEL  FOUNDRIES 


\ 


YOUNGSTOWN 

ALL   STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 


Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 


MANUFACTURERS    OF 


FREIGHT  and  PASSENGER 

-:-CARS-:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY   IRON    WHEELS 

COMPLETE    FACILITIES    FOR    REPAIRING    CARS 


New  York 


OFTICES 
Pittsburgh  Chicago 


St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle.  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     sSlSt^d 

Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,    Nickel   and   other  Alloy  Steel   Castings   a 

Specialty 

CAR  HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY    EXCHANGE    BUILDING 

Chicago,  Illinois 

New   York,    9    Park    Place  Philadelphia,  173S  Commercial  Trust  Bldf. 

Boston,    80    Boybton    St.  Washington,    D.    C,    318    Munsey    Bld«. 

San    Francisco,    1302    Hobart    Bldg.  St.  Paul,  1323  Merchants  Nat.  Bank  Bide. 

Montreal,    Canada,    C5    Dalhousie   St. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar  Building — 420  Lexington  Avenue 
New  York  City 


CHAIR  CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  daring  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  toward* 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

H.  &  K.  Hale  &  Kilburn  Company 

Rotating    Chair  General    Offices  and   Works: 

No.  90.  jgQ^  Lehigh  Ave.,  Philadelphia 


IM^haM 


MECHANICAL   LUBRICATORS 

WATER   COLUMNS  INJECTORS  LUBRICATORS 

LOW  WATER  ALARMS 

Locomotive  and  Stationary  Boiler  Fittings 

NATHAN  MANUFACTURING  CO.,  250  Park  Avenue,  New  York 


Use  Grip  Nuts 

To  Protect  Long  Runs 

10NG  runs  are  taxing  thi;  performance  of  equipnient. 
^  Far  greater  distances  must  be  covered  without  in- 
spection or  repairs.  Dependability  of  equipment  is 
more  important  than  ever. 

Tight  nuts  prevent  the  play  that  permits  wear  to  start. 
Grip  Nuts  are  tight  nuts  because  their  holding  power 
never  lets  them  jar  loose. 

Grip  Nuts  increase  dependability  of  equipment  during 
long  runs  and  heavy  service. 

GRIP  NUT  COMPANY.  S9l7  S.  Western  Ave.,  Chicago 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith    Composition    Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screens 
Universal    Car    Window    Screens 
National     Standard     Steel    Trap    Doors 
Universal    Steel    Trap    Doors 
Trap     Door    Locks    and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket    Insulation 

Tucork    Insulation    for    Car    Floors 

Tuco    Floor    Plate    Preservative 

Eclipse    Deck    Sash    Ratchets 

Steel    Car    Sheathing.    Panels    and    Slats 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

Brown    Window    Sash    Weatherstrips 

PEOPLES  GAS  BUILDING 
CHICAGO 


KERITE 

i  n  a  half-cenju  ry  of 
y^nt/nuoMs  product/on^ 

s  spun  out  a  record 
of  performance 
that  is 

uneqi/a//e(/\x\  the 
history  of  insulated 
wires  and  cables 


9^:^^^: 


TSI  KERITE{^&^^^Ali?COMPANYllic 


NtW  YORK 


CHICACO 


Making   Coal 

Produce   More 


"DY  compelling  the  boiler  to 
develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD 

New  York  Erie 


STOKER    COMPANY,  Inc. 

Chicago  Pittsburgh 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades   of    Tool    Steel,    and    the 

pioneers   in   the  manufacture  of   high   quality 

Vanadium  Steels. 


KING 

METALLIC     /^\    PACKINGS 

for    I  ocomnHvp    Piston     /   fl'l  i  1  8k    \     ^'"^    Sander 

lUr     LiUCUinUllVe     nSlOn  |  1  ll'    if     I       Security     Latch 

RoHs     Valvf*   Sfpmc   anrl       \    1^1  il    !/    /       ^'"K    Indestructible    Oil    Cup;^^ 
IVOaS,     VaiVe   OiemS    ana        \     >|U|^    /        King    Hand    Boring    Lathe 

GoUmar    Bell    B 
Leach    Sanders 


Air    PllITlDS  \^^^— — ^/  GoUmar    Bell    Ringer 


Reg.    U.    S.    Pat.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA.  PA. 


LOCOMOTIVE 
STOKERS 

Manufactured   by 

THE  STANDARD  STOKER  COMPANY 

INCORPORATED 

350  Madison  Avenue,  New  York,  N.Y. 


Foundries   and   Works 
Erie  and  Pittsburgh,  Pennsylvania 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 


PHILADELPHIA,  U.  S.  A. 


^^^^▼^^  H^KS^ 

M^^^^^^Hj^jB^^^^^P 

Wf^^^^^^^^^L 

i— ^^^plWi  M  k^gm 

^^^^^Bl^^^^^Bsh^^ 

^^^^^^^^^^Hj.  [|^_HOSE    NOZZLE  -V 

Locomotive  Boiler 
Washer,  Filler 
and  Fire  Extinguisher 

A  simple,  effective  apparatus  for  Round  House 
installation,  designed  to  wash  and  fill  locomo- 
tive boilers  with  hot  water,  or  for  preliminary 
fire  service.  Always  ready  for  immediate  use. 


William  Sellers  &  Co.,  incorporated 

Injector  Dept.        Philadelphia,  U.  S.  A. 


THE  CROWE  SAFETY  SA 


Listed  as  Standard  by  Underwriters' 

Laboratories,  Safety  Appliance  No.  438. 

Officially  Approved  by  Industrial 

Commissions  and  Safety  Committees. 

Crowe   Safety  Saws   for  either 
Electricity  or  Air  Power. 

Electric  Saw  known  as  Type  CC — powered  by  Gen- 
eral Electric  Universal  Motor  for  110  or  220  volts. 

Air  Driven  Saw,  known  as  Type  B — powered  by 
high  grade,  universally  adopted  Air  Motor. 

Speeds  up  your  work — saves  you  money.  Made  in 
three  sizes  as  follows :— 6"  cuts  up  to  l-%" — 8"  cuts 
up  to  2-H"  and  12"  cuts  up  to  4-J^". 

This  Saw  will  cut  faster  and  last  longer  than  any 
other  portable  saw  made,  due  to  increased  power 
and   rugged   construction. 

Let  us  send  you  circulars  and  prices. 


The  Crowe  Manufacturing  Corporation 


317  Sycamore  Street 
CINCINNATI,  OHIO 


7-HU>'- 


■> 


Lift  out  the  glasses 
one  at  a  time  to 
clean. 


JOHNSON 

Babcock   Water   Gauge 
Protector 


The  oriRinal  Babcock  Safety  Protector,  improved 
to  give  liberal  three-vision  opening  and  easy  re- 
moval   of    glasses    for    cleaning. 

The  only  safe,  yet  absolutely  accurate,  water 
gauge    protector    ever    designed. 

Has  extra  heavy  cast  bronz.e  casing,  double  ob- 
servation glasses,  each  of  one-quarter  inch  plate 
glass,  Babcock  outlet  for  steam,  hot  water  and 
broken  glass,  if  tube  bursts,  and  new  lighting 
feature      increasing     efficiency      100%. 

In     use    by     leading     railroads     everywhere. 

Write    today    for    descriptive    pamphlet    and    prices. 

Johnson  Bronze  Company, 

NEW     CASTLE,     PA. 


BRAKE  BEAMS    " "r" 

*     "^  *^  "^   ■•  "^       Built-Up  Types 

AND 

Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO, 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOUL 


Side  Frames  Bolsters 

Passenger  and  Freight  Journal  Box 
Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED     1884 


lOsiPE'S  JAPAN  OIL 

jAMfs B si?t s ca#   '* Strengthens y     Dries     and     Waterproofs; 

^^•o^^jp^^^  Add    Sipe's    Japan    Oil    and    Improve    the    Paint." 

IN     DAILY     USE     BY    ALL     LEADING     RAILROADS    IN     THE     UNITED     STATES 

Manufactured    Only    By  

Chicago,  III.  JAMES  B.  SIPE&  CO.  Pittsburgh,  Pa. 


TheO&C  Company, 90West St., N.Y.C. 

Peoples  Gas  Building  -         -        Chicago 

Railway  Exchange  Building       -      St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SINGLE  PLATE  CHILLED  TREAD  WHEELS 

With 

Reinforced   Flanges  for  the  Most  Severe  Service 

Over  500,000  in  Service 

SOUTHERN  WHEEL  COMPANY 


Our  tests  determine  the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 

30  Church  St.,  New  York  332  S.  Mich.  Ave.,  Chicago 


Used  by  the  Officers  of  all  Railroads  on 
The  North  jimerican  Continent 
Issued  Quarterly- 
Subscription    Price,    $6.00    per    annum 
Single  Copies,   $2.50 
Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive,  of  freight  and  passengrer  cars  of  the  Railways  and 

Private  Car  Companies  in  the  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum. Single  Copies.  $2.00. 


THE  RAILWAY  EQUIPMENT  AND  PUBLICATION  CO-        p     J 

J    ALEXANDER  BROWN,  Vice-President  and  Manager  I 

424  West  33rd  Street  New  York      ; 


MAY  we  not  have  the  opportunity  to  save  you  half 
your   packing   cost?      One-half   set   is   all    that   is 
necessary   when    renew^ing    packing,    with    excep- 
tions so  few  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  fifty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  will  pack  its 
own  w^ear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


''The  Packing  That  Packs'* 


THE  PAXTON-MITCHELL  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  0^/ce^r— Cleveland,  O. 


Present  effectiveness  of  water  treatment  has  been  at- 
tained only  as  a  result  of  laboratory  analysis  and  research 
in  the  hands  of  thoroughly  competent  chemists.  Whatever 
additional  progress  the  future  holds  will  be  the  result  of  the 
same   scientific  work. 

DEARBORN    CHEMICAL    COMPANY 

310     S.     Michigan    Avenue,    Chicago  2((.')    East    I2nd    Street,    New    York 

Farmers    Bank    Bldg.,    Pittsburgh 


^fiG^^cm 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipm«nt 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 


BALL'S        OXOLEV        B.  C. 

Varnish  Remover       registered  Spirits 


THE     IDEAL     PAINT     OIL 


Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.  Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter   in   weight   with   increased   strength. 

Schaefer  Equipment  Co. 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 


THE  Alco  Reverse  Gear  was  designed  to 
meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  vi^ell  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 


--  NILESBEMENTPOND-- 

MACHINE   TOOLS 

■!!•  For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine    Tools,    Small    Tools    and    a    complete    equipment 
T  of    M.    C.    B.    Gaug^es    can    also    be    furnished. 

Write    for    Catalogs. 


Niles-Bement-PondCo.lllBroadway.NewYork 

Dkfisions  of  niles-bement-pond  company 

The  Niles  Tcr-',  Works  Company,  Hamilton,  Ohio  Niles  Gear  Company 

♦  Ridffway  Machine  Company,  Kidflfway,  Po.  Ill  Broadway,  New  York 
%        Pratt  and  Wnaney  Company,  Hartford,  Conn.  Pittsburgh  Office 

♦  Niles  Crane  Corporation,  Philadelphia,  Pa.  Empire  Building 

«H»  *  ■!.  ■>  4.  ^M!^^l<*^i>4^'<*4^*<<*<**^^  ^  ♦t"i"t' »  »  » 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 

W  W 


.  /'WESTIIIGMOUSEA  i 


Westinghouse  Electric  6?  Mfg.  Co 

Pittsburgh,  Pennsylvania 


Welded  Details  Add 

Strength  to  Locomotives 

A  MIKADO  (2-8-2)  type  locomotive  recently 
built  by  these  Works  for  the  Georgia  Northern 
Railway  is  attracting  considerable  attention  for 
the  reason  that  all  crossties,  footplates  and  castings 
are  welded  to  the  frames;  the  cab  and  pilot  are 
welded  throughout,  as  are  also  the  tender  tank  and 
tender  frame. 

This  welding  method  simplifies  the  making  of  repairs 
and  reduces  maintenance  costs.  Full  information  on 
request. 

The  Baldwin   Locomotive  Works 

Philadelphia 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    ( ( f^^    r^  -  H  »  Steel  Springs 

Steel  Tires  (■  '  [  S  ;  •  I  J   Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPANY 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO  NEW  YORK      PORTLAND        SAN  FRANCISCO      PITTSBURGH 

6T.    LOUIS  HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive  oxygen   from   feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


7441-19 


WORTHINGTON 


Literature,  further  describing  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON   PUMP   AND   MACHINERY   CORPORATto»t 

Railway     Department 


Worthington    Works:    Harrison,    New    Jersey 


District    Offices    in    H    Citif 


Factors  that  Increase 
Locomotive  Effectiveness 


GO© 


92^6  Locomotive 


Franklin.  Railway  Supply  Cb..Inc. 

17  East  Forty -Second  Street,    New  York 

Chicaqo,  l\\.  St.  Louis,   Mo.  San  Francisco,  caC 

332    S.MicKiqan    Ave.  Boatmen's  Bank  BIdq.  774  Monadnock  Bld^ 

Franklin  Railwaij   Supply    Compantj,   Limited,    Montfeal         _^ 
^      Export  Department  — International   Rail'«vaij  Supply  Co- 
30  Church  Street,    New  York 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE  Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NU-TATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


'fi 


a 


Nicholson  Thermic 


CIRCULATION 

The  upward  flow  through  the  Syphon  neck 
carries  all  the  water  in  the  boiler  throuKh  the 
Syphon    many    times    pev   hour. 

LOCOMOTIVE  FIREBOX  CO.. 

310  S.  Michigan  Ave.,  Chicago,  IlL 


»9 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

J.  G.  PLATT,  President  and  General  Manager 

OFFICE     AND     WORKS:  „  UTT  TTT 

S83    DORCHESTER    AVENUE  V.    W.    h.L.L,h,  I . 

SO.  BOSTON,  MASS.  Vice  President 


The  Buckeye  Steel  Castings  Co. 


if^k"'*' 


COLUMBUS  ^ap^gaW^^^Sy'       ^'^-  F'^^UL 

NEW  YORK       ^^aS^^^SB^^^  LOUISVILLE 

CHICAGO  ^ES™W^^*^  LONDON 


"BUCKEYE"  Yoke  and  Draft  Attachments 

FORT  PITT  SPRING  COMPANY 

PITTSBURGH,  PA. 

C  D  D  I  N  P  C    BOTH  COIL 
0  r  n  I  H  U  O    &  ELLIPTIC 

For  Railroad  Service 

ALLOY  SPRINGS  A  SPECIALTY 

Malleable 

CASTINGS 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE  TESTS 

for  15  months 

1104  Consecutive  Heats 

Tensile     Strength.     Yield     Point     Elong.     % 
Lbs.    per    sq.    in.    Lbs.   per    sq.    in.      in    2    in. 

HIGH        60952  39639  27.5 

LOW         56550  37679  23.9 

This  Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Scud  Blur  Prints  for  Estimates 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 
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It  Eliminates 


FRICTION 
DAMAGED    GUIDES 
FLATTENED    ROLLERS 
NECESSITY    OF    OILING 


PILFERING 
BROKEN    HANGERS 
WEAR    OF    HOLLER    PINS 
"BUTTING"    IN    TRANSIT 


SNOW    AND    ICE    FROM    THE    TRACK 

UNSATISFACTORY     OPERATION     DUE     TO     INACCURATE     MACHINING 

UNSATISFACTORY    OPERATION    DUE    TO    CORROSION 

MANUFACTURED    and    SOLD 
IN    BOTH    TOP    HUNG   AND    BOTTOM    SUPPORTED    TYPES    BY    THE 

Chicago  Railway  Equipment  Company 

CHICAGO,  ILLINOIS 


Union  Spring  & 
Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH   OFFICE 
2001    CLARK  BUILDING 


NEW  YORK        -         -         -         -         50  Church  Street 

CHICAGO Fisher  Building 

RICHMOND,  VA.  -  -  -  Mutual  Building 
LOUISVILLE,  KY.  -  -  -  42  Todd  BuUding 
BALTIMORE,  MD.  -  -  -  Munsey  Building 
PHILADELPHIA,  PA.  -  226  South  15th  Street 


OFFICIAL     PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,     1901 

Published    monthly,    except    June,    July    and    August,     by    The    Railway     Club    of 
Pittsburgh,     J.     D.     Conway,     Secretary,     515     Grandview     Ave.,     Pittsburgh,     Pa. 

Entered     as     Second    Class     Matter    February    6,     1915,     at    the     Postoffice    at     Pittsburgh, 
under    the    Act    of    March    3.    1879. 

vol.  xxvni       Pittsburgh,  Pa.,  April  25, 1929.       ''^  S;  cop^ 

OFFICERS    FOR    1928-1929 
President 
W.    S.    McABEE, 
Vice    President,    Union    Railroad    Co.,  * 

East    Pittsburgh,    Pa. 
First     Vice     President  Secretary 

E.   W.    SMITH.  J.    D.    CONWAY, 

Vice   President,    Pennsylvania   Railroad,  1841    Oliver    Building, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Second    Vice    President  Treasurer 

PROFESSOR    LOUIS    E.   ENDSLEY,  E.    J.    SEARLES, 

Consulting    Engineer,  Schaefer    Eiiuipment    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Executive    Committee 

FRANK    J.    LANAHAN,    Pres.,    Fort   Pitt   Malleable   Iron    Co.,   P.    O.    Box    1054,  Pgh.,    Pa. 

A.    STUCKI,    Engineer.    A.    Stucki    Company,    419    Oliver    Building,    Pittsburgh,    Pa. 

SAMUEL    LYNN,    Superintendent    Rolling    Stock,    P.    &    L.    E.    R.    R.,    McKecs    Rocks.   Pa. 

D.  F.    CRAWFORD,    Consulting    Engineer,    5243    Ellsworth    Avenue,    Pittsburgh,    Pa. 

F.  G.    MINNICK,    General    Manager,    P.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    Asst.    Vice    President,    Westinghouse    Air    Brake    Co.,    Wilmerding,    Pa. 

E.  J.    DEVANS,   General    Superintendent,    B.    R.    &   P.    Ry.    Co.,    Du    Bois,    Pa. 

Membership    Committee 
J.    E.    HUGHES,    Superintendent.    P.    &    L.    E.    R.    R..    Pittsburgh.    Pa. 
J.    L.    CUNNINGHAM.    Supt.    Motive    Power,    Pennsylvania    Railroad,    Pittsburgh,    Pa. 
C.    M.    WHITE,    Asst.    Gen.    Supt.,    Jones    &    Laughlin    Steel    Corporation,    Aliiiuippa,    Pa- 
A.    F.    COULTER,    Master    Car    Builder,    Union    Railroad    Company,    East   Pittsburgh.    Pa. 
OTIS  R.   HALE,   Dist.  Sales   Mgr.,   American    Locomotive  Co.,   Farmers   Bk.  Bldg.,  Pgh.,  Pa. 

E.  A.    RAUSCHART,    Mechanical    Superintendent,    Montour    Railroad,    Coraopolis,    Pa. 

T.   E.    CANNON.   Gen.   Supt.   Motive   Power   and   E<iuipment.  P.    &   W.   Va.    Ry.,    Pgh..    Pa. 
GUY    M.    GRAY.    Superintendent    Motive   Power.    B.    &    L.    E.    R.    R.,    Greenville,    Pa. 

C.  E.    PEIFFER,    Master    Car    Builder,    B.    R.    &    P.    Ry.,    Du    Bois,    Pa. 

J.    S.    LANAHAN,    Vice    President,    Fort    Pitt    Malleable    Iron    Company,    Pittsburgh,    Pa. 

Subject    Committee 
J.    A.    RALSTON,    Mechanical    Engineer,    Union    Railroad,    Frick    Annex    Bldg.,    Pgh.,    Pa. 
A.    M.    CANDY,    General    Engineer,    Westinghouse    Electric    &    Mfg.    Co.,    East    Pgh.,    Pa. 
KARL   BERG,    Asst.    Supt.    Motive    Power,    P.    &    L.    E.    R.    R.,    McKees    Rocks,    Pa. 

Finance  Committee 
JOHN  B.  WRIGHT.  Asst.  to  Vice  Pres..  Westinghouse  Air  Brake  Co..  Wilmerding.  Pa. 
T.  M.  BLAKLEY.  R.  F.  of  E..  Pennsylvania  Railroad.  101  Emerson  Ave..  Aspinwall,  Pa. 
J.  H.  CARROLL,  JR..  Freight  Traffic  Mgr.,  B.  &  O.  R.  R.,  921  Oliver  Bldg.,  Pgh.,  Pa. 
W.  P.  CUNNINGHAM,  Supt.  Mo.  Power,  Monongahela  Ry.,  3169  Ashlyn  St.,  Pgh.,  Pa. 
W.    C.    HANSEN,    Sales    Engineer.    A.    Stucki    Co..    419    Oliver    Bldg.,    Pittsburgh,    Pa. 

Entertainment    Committee 
NORMAN    ALLDERDICE.    Pres.    &    Treas.,    Arch    Machinery    Co..    Inc..    Park    Bldg..    Pgh. 
CHARLES   ORCHARD.    Special    Agent.   Traffic   Dept.,    Carnegie  Steel    Co..    Pittsburgh,    Pa. 

F.  M.    BROWN,    Superintendent,    P.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

Reception    Committee 
A.    B.    SEVERN,    Sales   Engineer,    A.    Stucki    Company,    419    Oliver    Bldg.,    Pittsburgh,    Pa. 
L.    V.    STEVENS,    President,    Marine    Manufacturing    &    Supply    Co.,    Pittsburgh.    Pa. 
O.  L.  WRIGHT.  Dist.  Mgr..  The  Duff-Norton     Mfg.  Co..  421  Chestnut  St..  Philadelphia.  Pa. 
CHARLES  J.    NIEMAN,    Secretary    &    Treasurer,    Penn    Iron    &    Steel    Co..    Creighton.    Pa. 
GEORGE    F.    LAURENT.    Sales    Eng'r..    Fort    Pitt    Malleable    Iron    Co..    Pittsburgh.    Pa. 
A.    B.    WHITE.    Superintendent.    B.    R.    &    P.    Ry.,    Punxsutawney,    Pa. 
F.    I.    SNYDER,    Vice    Pres.    &    Gen.    Mgr.,    B.    &    L.    E.    R.    R.,    Pittsburgh.    Pa. 

Pflst    PrGsidcnts 

*J.    H.    McCONNELL October.       1901.  to  October.   1903 

*L.     H.    TURNER.... , November.   1903,  to  October.   1905 

F.     H.     STARK November.   1905.  to  October,   1907 

*H.    W.     WATTS _ November,   1907,  to  April,       1908 

*D.    J.    REDDING November,   1908,  to  October,   1910 

*F.     R.     McFEATTERS - November,   1910,  to  October,   1912 

A.     G.     MITCHELL November,  1912.  to  October,   1914 

*F.     M.     McNULTY November.   1914.  to  October.   1916 

J.     G.     CODE _ November,   1916,  to  October,  1917 

*D.     M.     HOWE November,   1917,  to  October,  1918 

*J.    A.    SPIELMANN November.   1918.  to  October,   1919 

H.    H.    MaXFIELD November,   1019,  to  October,  1920 

FRANK    J.     LANAHAN November,   1920,  to  October,   1921 

SAMUEL     LYNN November,   1921,  to  October,   1922 

D.  F.     CRAWFORD , November,   1922,  to  October,   1923 

GEORGE    D.    OGDEN November,   1923,  to  October,   1924 

A.     STUCKI November,  1924,  to  October.   192.7 

F.  G.    MINNICK. November,   1925,  to  October,   192fi 

G.  W.    WILDIN...H November,   1926,  to  October,   1927 

E.  J.     DEVANS November,   1927,  to  October,  1921 

* — Deceased. 

Meetings    held    fourth    Thursday    of    each    month    except    June,    Juiy    and    Augiist. 


PROCEEDINGS  OF  MEETING 


APRIL  25,  1929 

The   meetinf^   was   called    to    order    at   the    Fort    Pitt    Hotel   at 
8:00  o'clock  F'.  M.,  with  President  W.   S.  ]\lcAbee  in  the  chair. 
The    following  gentlemen   registered : 


^lEMBERS 


Allen,  Harvey 
Allison.   John 
Altsman."  W.  H. 
Bailey,    Frank   G. 
Beam.  E.   j. 
Beck,  C.  H. 
Berg,  Karl 
Berghane.  A.   L. 
Bowen,    James    T. 
Bowerv,  Frank  J- 
Brinklioff,  W.  H. 
Campbell,   J.    T. 
Cipro,  Thomas 
Christy,  F.  X. 
Conway,  J.  D. 
Cooper,  F.  E. 
Cotter,   George   L. 
Coulter.  A.  F. 
Cox,  A.  M. 
Cunningham.   R.    I. 
Davis,  Charles  S. 
Dempsey,   P.  W. 
Dixon,  T.  E. 
Down.  S.  G. 
Durkin,  James  E. 
Emery,   E. 

Endslev.   Prof.  Eouis  E. 
Farrelf,   G.   R. 
Fendner,  W.  J. 
Fischer,  G.  E. 
Fisher,  J.  J. 
Frauenheim,  A.   AI. 
Freshwater    F.   H. 
Gardner,  K.  C. 
Gilg.   Henry  F. 
Gorman,   Charles 
Gorman,  P.  F 
Gunnison,  Walter 
Hall,  Chester 
Hamilton.  William 


Hansen.  W.  C. 
Holmes.  E.  H. 
Hoover.  J.   W. 
Hussong,  Al])err  C.  Jr. 
Johnson,  A.   B. 
Karns,  C.  A. 
Kaup.  H.  E. 
Kearne^■.    I.   W. 
Kelly,   H.'S. 
Kiefer,  F^-ed 
Kier,   Clark  R. 
King,  T.  C. 
Kummer,  Joseph  H. 
J^anahan,   Frank  J. 
Lanahan,   |.  S. 
Larsen,  Jacob   C. 
Laurent.  Joseph  A. 
Lehr.   Harry  \\\ 
Linsenbigler,   Allen    T. 
Eobez,  P.  L. 
Long.  R.  M. 
Ludgate,  B.  A. 
Lunden.    C.   J. 
Eynn,  Samuel 
j\iatchncer.   W.   W. 
Millar.  C.  W. 
Moir,  W.  B. 
Molyneaux.  Dawes  S. 
Muir,  R.  Y. 
Mvers.  Arnold 
AlcAbee.   W.   v'^. 
McGinnis,    Thomas    P. 
McGowan,   C.  FI. 
McFIugh.   C.  A. 
Mclntyre.  R.   C. 
McNamee.  W. 
McNeltv,  A.  P. 
Paisley,  F.  R. 
Palmer.   E.  A. 
Passmore.   H    E. 


9S 


Rabold,   \V.   E. 
Ralston,  ).  A. 
Redding, "p.   E. 
Ronshaw,   W.    15. 
Reynolds,  1).  E. 
Robinson,   M.  L. 
Rogers,   Robert 
Roth,   Phibp  J. 
Rushneck,  G.  L. 
Sample,   W.  E. 
Searles,  E.  J. 
Seiss,  W.  C. 
Semethy,  J. 
Seroky,    Edward    A. 
Severn,    A.    !>. 
vSheridan,   T.   b. 
Smith,  J,  Frank 
Snyder,    F.   I. 


Slanini,    liruce    15. 
Stevens,   E.    W 
Stevens,  R.  R. 
Stucki,  A. 
Suckfield,  C  A. 
Sutherland,  T.loyd 
Trance,   ]'\ 
Trautman,  Harry  J. 
Verret,  Roy  H. 
Waterman,  E.  II. 
Wetzel,  James  S. 
Wheatley,    Vv^illiam 
Wible,  T.  E. 
Wikkander,  O.  R. 
Wrig-ht,   Edward   W. 
Wright,    lohn   B. 
Wright,  6.  L. 
Wyke,  J.  W. 


VISITORS 


Anderson,  J.   P. 
Arnoldson,  D. 
Brier,  Isador 
Black,  G.  A. 
Carter,   William 
Cay  lor,  J.  H. 
Cobb,    Candl'.-r 
Coombe,  A.  B. 
Darrall,  William  G. 
DeVilbiss,  E.  B. 
Dietrich,  W.  S. 
Duryea,  O.  C. 
Ferguson,  J.   H. 
Gollmer,    H.    C. 
Halleran,  H.  J. 
Hammond.  A.  D. 
Hausson,  S. 
Henry,  W.  C    A. 
Hewitt,  Ellis  E. 
Hood,   C.  E. 
Hopkins,  G.  H. 
Johansson,  O.  H. 
Johnson,   A.    H. 
Jorgensen,   G.  K. 
Koch,  F.  A.  C. 
Lewis,  Goodrich  O. 
Lewis,   S.  B. 
Macpherson,   Stuart 
Manny,  C.  A. 


Mateer,  W.  H. 
Meyer,  W.  J. 
Morrow,  A.  L. 
Mullen,  Thomas 
McCafferty,  Frank  L. 
McCann,  J.  P. 
Norton,  E.  B. 
Oyer,  T. 
Peck,  W.  F. 
Rehlin,    i\  G. 
Rehlin,  W.  C. 
Rieger,   N.   H. 
vSchront^,   S.   B. 
Shemetz,    T. 
Sclimid,   William  L. 
Schmidt,  E.  II. 
Scl.mitt,    Raymond    F. 
Simonson,  S. 
Smith,  Sion  B. 
Spence,  H.  L. 
Stevenson,  R.  R. 
Stevvurt,  Jaines 
Steubing,  A.  F. 
Sullivan,   L  C. 
Tallat,  A."  T. 
Touceda.    Prof.  Enrique 
Utzier,  E.  S. 
\^air,  George  F. 
\'old,  L.  H. 
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Von   Ki-wgh,  V.  F.  Wille,  A.  M. 

Waitc,  J.  H.  Wocrnly,  H.   F. 

The  call  of  the  roll  was  dispensed  with,  the  record  of  at- 
tendance being  obtained   through   the   registration   cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dispensed 
\\ith.  as  they  have  appeared  in  printed  form  and  been  distributed 
to  the  members. 

The  Secretary  read  the  following  list  of  applications  for  mem- 
bership : 

Carter,  William.  Purchasing  Agent,  Recs  Manufacturing  Corpora- 
tion, 7501  Thomas  Boulevard,  Pittsburgh,  Pa.  Recommended 
by  J.  A.  Ralston. 

Cobb,  Candler,  Vice  President,  O.  C.  Duryea  Corporation,  230 
Park  Avenue,  New  York,  N.  Y.  Recommended  by  Samuel 
Lynn. 

Coombe,  A.  B.,  Assistant  Superintendent,  Pressed  Steel  Car  Com- 
pany, 1515  Quail  Avenue,  Bellevue,  Pa.  Recommended  by 
R.   M.  Long. 

Duryea,  O.  C,  President,  O.  C.  Duryea  Corporation,  230  Park 
Avenue,   New   York,    N.   Y.      Recommended   by   Samuel   Lynn. 

Hammond,   Harry   D.,   Vice    President,   American    Steel   Foundries, 

410  North  Michigan  Avenue,  Chicago,  111.  Recommended  by 
Frank  J.  Lanahan. 

Lewis,  Goodrich  Q.,  Mechanical  Engineer,  W.  H.  Miner,  Inc.,  667 
Rookery  Building,  Chicago,  111.  Recommended  by  J.  A.  Ral- 
ston. 

Mateer,  W.  H.,  Director  of  Purchases,  Standard  Steel  Car  Com- 
pany,  Butler,   Pa.     Recommended  by  Frank  J.  Lanahan. 

Schmitt,  Raymond  F.,  Clerk,  Monongahela  Connecting  Railroad, 
1714  Hatteras  Street,  N.  S.,  Pittsburgh,  Pa.  Recommended 
by  H.   C.  Pringle. 

Stuebing,  A.  F.,  Chief  Engineer,  The  Bradford  Corporation,  25 
West  43rd  Street,  New  York,  N.  Y.  Recommended  by  Frank 
J.  Lanahan. 

Touceda,   Professor  Enrique,  Consulting  Engineer,  943  Albany,   N. 

Y.     Recommended  by   Frank    I.   Lanahan. 
Watt,   Herbert   J.,   Manager   of   Sales,   Railway   Materials,   Jones   & 

Laughiin    Steel    Co^  itoial'oi;.    Third    and    Ross    Streets,    Pitts- 

bui'gh.    Pa.     ]\u  ornniencled   by  J.   D.  Conway. 

97 


PRESIDENT:  These  applications  will  he  referred  to  the  Exe- 
cutive Committee,  in  accordance  with  our  Uy-Law.s,  and  upon  ap- 
proval hy  them  the  s^entlemen  will  heccjme  members  with(jut  fur- 
ther action. 

If  there  is  no  further  business,  we  come  to  the  jjaper  of  the 
evening,  to  be  presented  by  Mr.  O.  C.  Duryea,  on  the  subject,  "A 
New  Type  of  Car  Ccjnstruction."  Jn  conversation  with  Mr.  Duryea 
I  am  led  to  believe  that  it  is  more  or  less  oi  a  revolution  in  type, 
something  that  is  foreign  to  the  majority  of  us,  and  we  will  now 
give   Mr.    Dur}-ea  an  opportunity  to  tell   us   about   it: 


The  Duryea  Underframe  For  Railroad  Cars 

By    O.    C.    DURYEA,    President 
O.    C.    Duryea    Corporation,   230    Park    Avenue,    New   York   City 

Mr.  President  and  Gentlemen: 

Efficient  management  of  our  American  railway  systems,  has 
created  the  greatest  and  cheapest  transportation  service  in  the 
world.  The  search  for  increased  efficiency  is  continually  leading 
railroad  officials  to  investigate  every  item  of  railroading  whereby 
costs  may  be  reduced,  service  bettered  and  lives  protected.  You 
are  all  familiar  with  the  strenuous  efforts  being  made  by  railroad 
managments  to  reduce  the  damage  to  cars  and  to  goods  in  transit 
and  to  protect  the  lives  of  passengers  and  trainmen.  These  ef- 
forts have  been  fruitful  indeed,  but  the  desired  goal  has  not  yet 
been  attained.  Damage  and  loss  of  life  due  to  end  shock  is  still 
a  serious  problem  in  railroad  operation. 

Unlocated  Damage  and  Rough  Handling  are  caused  directly 
by  end  shock.  The  1928  report  of  the  A.  R.  A.  Committee  on 
Freight  Claims  Prevention,  calls  attention  to  the  fact  that  charges 
to  Unlocated  Damage  and  carload  Rough  Handling  for  the  year 
1926,  showed  an  increase  of  approximately  one  million  dollars  over 
the  year  1925.  For  the  year  1927,  notwithstanding  the  small  net 
increase  for  the  entire  account,  again  the  Unlocated  Damage  and 
Rough  Handling  items  reflect  an  increase  of  more  than  a  million 
dollars.  In  other  words,  even  though  the  total  amount  of  Loss 
and  Damage  Claims  paid  out  in  1927  was  less  than  the  amount 
paid  in  1925,  there  was  an  increase  in  Unlocated  Damage  and 
Concealed  Damage  during  the  two-year  period,  of  more  than  two 
and  one-quarter  million  dollars.  The  report  proves  that  this  in- 
crease in  damage   is   not   due   to   increased   volume   of   traffic;    for, 
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notwithstanding  increase  in  tonnat^e  liandled  for  the  past  seven 
vears,  Losses  have  ccjntinued  to  decrease,  while  Damages  have 
steadily  increased.  The  Claims  Committee  lists  16  causes  of  loss 
and  damage  and  shows  that  f(jr  the  year  1927,  eleven  of  the  causes 
showed  decreases  under  1926.  Five  causes  showed  increase  for 
1927  and  of  these  live,  three  causes  are  outstanding,  namly :  Un- 
located  Damage,  Rough  Handling  and  Concealed  Damage.  The  in- 
crease in  these  three  causes  are  reelected  in  such  commodity  items 
as  Fresh  Fruits  and  Vegetables,  Live  Stock,  Automobiles,  Furni- 
ture, Clay  P^roducts,  Machinery,  Glass  Articles  and  Stoves.  The 
loss  in  1927,  charged  to  the  three  undiminished  causes  reached  the 
staggering  sum  of  more  than  eighteen  and  one-half  million  dol- 
lars  or  about  48%    of   the   total   Loss   and  Damage   Charges. 

Without  a  doubt.  Gentlemen,  end  shock  in  switching  and  train 
service,  is  the  direct  cause  of  a  high  percentage  of  the  freight 
claims  which  are  classified  under  Unlocated  Damage,  Rough  Hand- 
ling and  Concealed  Damage.  The  Freight  Claim  Division  has 
shown  remarkable  results  in  reducing  the  Charges  to  Loss  and 
Damage.  It  will  be  difl:"icult  to  make  further  pi  ogress  until  the 
damaging   end   sh(/cks   are   efiectively  cushioned. 

However,  the  losses  caused  by  end  shock  also  include  the  dam- 
age to  rolling  stock,  which  roll  up  the  enormous  maintenance 
charges  of  modern  railroads.  Some  authorities  place  the  losses  due 
to  expensive  repairs  and  shortened  life  of  car  equipment,  at  ap- 
proximately 150  millions  of  dollars  per  year. 

End  shock  must  also  be  charged  with  injuries  and  loss  of  life 
of  trainmen.  And  such  accidents  have  shown  a  steady  increase 
during  the  past  few  years,  in  spite  of  the  excellent  record  of  ac- 
cident prevention  campaigns  which  have  so  greatly  reduced  acci- 
dents in  other  departments  of  railnjading.  End  shocks  in  switch- 
ing service  are  a  prolific  cause  of  men  falling  from  the  tops  of 
cars  and  the  jerks  and  shocks  in  train  service  often  cause  serious 
accidents  in  the  caboose  car.  The  accident  record  will  be  greatly 
improved  when  train-slack  is  reduced  and  tlie  jolts  and  jerks  are 
effectively  cushioned  with  low  end  forces. 

A  shock  or  blow  can  be  expressed  or  measured  only  by  means 
of  two  units:  The  unit  of  FORCE  and  the  unit  of  TRAVEL. 
Shock  cannot  be  defined  as  pounds  of  force,  for  shock  is  energy 
and  must  be  expressed  by  a  compound  unit  such  as  foot-pounds. 
The  factor,  TRAVEL,  therefore,  demands  a  yielding  of  the  body 
which   is  to   receive  the  blow.     When  a   car   structure   is   su])jected 
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to  an  iini);K-t.  tlu-  force  aclinj;  on  the  car  will  he  lari^^e  it  the  yield 
is  small,  hut  it'  the  \iel(l  is  made  lar^e,  the  force  will  he  small. 
Therefore,  to  et'fectively  cushion  end  shocks,  sufficient  yield  must 
he  provided   so  that   the    force   will   not  he   destructive. 

With  these  fundamentals  in  mind,  it  is  interesting  to  make  a 
l)rief  re\ie\\  of  car  construction  from  the  time  when  automatic 
coupling-  of  cars  was  tirst  introduce<l.  This  takes  us  hack  to  the 
era  of  wooden  cars  etiui])ped  with  spring  draft  gears.  The  load- 
carrying  cai)acit}-  was  usuall\-  under  thirty-tons,  and  the  wood 
structure  of  the  car  formed  an  excellent  cushion  against  v\m\ 
shocks.  In  other  words,  yield  was  large  and  torce  was  small. 
Moreover,  we  had  more  time  to  make  up  trains;  traffic  conges- 
tions and  hump  yards  were  unknown  and  freight  travelled  Cjuite 
leisurely.  In  those  da\s  the  draft  gear  got  along  very  nicely 
hecause  its  function  of  ])roviding  the  cushion  against  end  shock 
was  partly  done  hy  the  car  structure  and  also  hecause  operating 
conditions  were  not  so  severe.  The  economy  of  larger  load-carry- 
ing units  was  recognized  and  the  forty-ton  car  came  into  use.  In- 
creased traffic  developed  and  operating  conditions  hecame  more  se- 
vere. Steel  draft  arms  were  introduced  because  the  wood  draft 
sills  were  continually  torn  loose  from  the  car  sills.  Some  increase 
in  cushioning  capacity  was  ol)tained  by  use  of  twin-spring  and 
tandem-spring  gears,  but  here  again  the  force  factor  of  the  cush- 
i(jning  unit  was  increased  and  so  it  is  not  surprising  to  tind  the 
introduction  of  the  continuous  steel  center  sills  and  then  the  steel 
underframe.  The  friction  draft  gear  increased  the  cushioning  ca- 
pacity bv  using  a  tremendous  increase  in  the  force-factor  of  the 
energy  equation.  The  tifty-ton  capacity  car  l)rought  in  all-steel 
construction  and  the  seventy-ton  ind  hundred-ton  cars  increased 
the  severity  of  end   shocks  due  to  their  increased  mass. 

Please  note  that  in  the  evolution  of  car  design,  each  change 
toward  the  modern  steel  car  increased  the  rigidity  of  the  structure 
and  diminished  its  ability  to  yield  under  end  shock.  Tracing  back 
through  the  records  of  car  building  practice,  we  find  that  prior  to 
1916,  many  cars  were  built  with  center  sills  having  a  sectional  area 
of  16  square  inches  and  were  equipped  with  5x7  inch  couplers  and 
with  separate  draft-stops  riveted  to  the  sills  with  nine  J^  inch 
rivets  each.  The  5x7  inch  coupler  was  adopted  in  1901  and  in 
1914  the  prescribed  area  of  the  sills  was  placed  at  24  square 
inches.  In  1916,  the  decision  was  reached  to  change  the  coupler 
to  the  6x8  inch  tvpe  "D"  which  was  adopted  in  1918.  In  1922 
the   recommended   area  of  r<^niter  sills,   was   increased   to  30  square 
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inches  and  1923  the  A.  R.  A.  Conunitlee  on  Car  Construction  in- 
creased the  area  of  draft  gear  housing  and  the  number  (jf  draft- 
gear  back-stop  rivets.  The  subject  is  expressed  verv  well  in  an 
article  entitled  "Freight  Car  Maintenance  Problems,"  jiublished  in 
Railway  Mechanical  Engineer  of  September.  1925.  The  article 
states    in  part : 

"Changes  in  the  weight  and  capacity  of  the  freight  car  have 
resulted  in  its  increased  punishment.  Althoui^h  freight  cars 
have  been  greatly  strengthened  to  meet  the  aditional  burdens  placed 
upon  them,  and  while  there  is  really  no  disagreement  througliout 
the  country  covering  the  strength  requirements  of  these  cars,  the 
railorads  do,  however,  continue  to  have  bad  order  cars  in  great  num- 
bers. What  is  actually  occurring  is  mcreased  punishment  to  freight 
equipment  because  of  the  lack  of  cushion  formerly  provided  in 
train  movement  by  reason  of  the  wooden  car  disappearing.  If 
operating  methods  are  to  proceed  as  in  the  past,  there  is  absolutely 
no  question  but  what  resilience  will  have  to  be  furnished  through 
the  medium  of  a  suitably  designed  draft  rigging,  or  else  we  may 
expect  distinct  failure  of  parts  following  a  progressive  cvcle.  de- 
pending upon  consideration  of  relative  strength  factors.  Further- 
more, while  the  freight  car,  as  a  whole,  has  been  designed  and 
constructed  to  meet  modern  operating  conditions,  many  of  its 
parts  are  not  equal  to  the  tasks  imposed.." 

The  Cycle  must  he  stopped  by  effectively  cushioning  the  end 
shocks.  Resiliency  must  be  supplied  to  the  modern  rigid  steel  car 
structure  by  applying  effective  cushioning  means.  Moreover,  the 
bellows-eff'ect  of  a  train  of  cars  must  be  greatly  decreased,  in  or- 
der to  diminish  the  impacts  between  cars  in  train  service. 

A  similar  review  of  the  development  of  the  draft  gear  is 
also  interesting.  Tracing  back  to  the  very  beginning  of  railroad- 
ing, we  tind  that  the  means  for  cushioning  the  impacts  between 
cars  has  always  been  a  yielding  mechanism  or  draft  gear,  located 
at  each  end  of  the  car,  connecting  the  draw  head  to  the  car.  Such 
an  arrangement  must  necessarily  produce  train  slack.  This  slack 
creates  the  bellows-effect  in  a  train  of  cars,  which  is  directly  pro- 
portional to  the  travel  of  the  draft-gears.  By  "bellows-eff'ect,"  I 
mean  that  amount  l)y  which  a  train  may  be  bunched  or  stretched. 
This  is  the  factor  \\hich  has  always  prevented  the  use  of  long- 
tra\el  draft  gears.  On  account  of  the  bellows-eff'ect  it  has  been 
necessary  to  confine  draft-gear  travel  within  ver}-  narrow  limits. 
The  development  from  the  early  single  spring  draft-gear,  through 
the   twin   spring,   tandem  spring  and   the    friction   draft   gear,   shows 

101 


little  chani^c  in  the  length  of  gear  travel,  increase  in  cushioning 
capacity  had  to  be  obtained  b\-  increasing  the  force  factor  of  the 
cushioning  unit  because  the  bellovvs-efifect  prohibited  any  material 
increase  in  gear  travel.  The  increased  cushioning  capacity  of  the 
friction  gear  was  obtained  by  using  a  tremendous  increase  in  the 
force-factor   of  the  energy  equation. 

In  order  to  make  a  proper  analysis  of  the  action  and  effect 
of  end  shock  it  is  necessary  to  divide  the  suljject  into  two  parts; 
end  shocks  in  switching  service  and  end  shocks  in  train  service. 
In  switching  service,  of  course,  the  damaging  end  shocks  occur 
when  cars  arc  shunted  into  each  other.  Such  end  shocks  are  buff- 
ing shocks.  In  train  service,  the  shock  may  be  either  a  buff"  or  a 
jerk  caused  by  a  difference  in  velocity  of  adjacent  cars,  directly 
proportional  to  the  train  slack  or  bellows-effect. 

lH)r  switching  service,  two  remedies  for  end  shocks  may  be 
suggested.  (1st)  Decrease  the  coupling  speed.  (2nd)  Increase  the 
cushioning  capacity   of   draft  gears. 

Limiting  the  coupling  speed  to  meet  the  cushioning  capacities 
of  the  usual  form  of  draft  gear  presents  difficulties  because  the 
switching  speed  would  have  to  be  held  considerably  under  four 
minles  per  hour.  In  fact,  the  statement  has  been  made  that  seven 
out  of  eight  cars  in  service  today  are  equipped  with  draft  gears 
which  go  solid  at  two  miles  per  hour.  And  when  a  draft  gear 
goes  solid,  it  ceases  to  protect  the  car.  Some  idea  of  the  enormous 
forces  which  are  generated  by  over-solid  coupling  speeds,  may  be 
had  from  the  results  of  tests  made  by  the  Test  Section  of  the 
United  States  Railroad  Administration  on  the  Norfolk  &  Western 
Railroad.  These  tests  showed  that  when  two  40-ton  cars  equipped 
with  draft  gears,  which  go  solid  at  two  miles  per  hour,  came  to- 
gether at  the  closing  speed,  the  force  was  70,000  pounds,  but  2^ 
miles  per  hour,  an  over-solid  speed,  the  force  increased  to  630,000 
pounds.  This  shows  that,  after  the  gears  closed,  an  increase  of 
only  Yi  mile  per  hour,  or  25  per  cent  in  speed,  resulted  in  an  in- 
crease of  force  on  the  cars  of  560.000  pounds,  or  800  per  cent. 
Another  test  was  made  on  two  57i/2  ton  cars  equipped  with  draft 
gears  which  go  solid  at  four  miles  per  hour.  This  test  showed 
that  a  370.000  pound  force  was  developed  at  the  closing  speed  of 
four  miles  per  hour.  At  4^/^  miles  per  hour,  an  over-solid  speed, 
the  force  auKjunted  to  1,140.000  pounds.  This  case  showed  that 
the  121/^  ])er  cent  increase  in  speed,  resulted  in  770,000  pounds 
increase  in  force,  or  208  per  cent.  The  tests  proved  conclusively 
that  after  draft  gears  go  solid,  they  no  longer  serve  their  purpose. 
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With  low  cushioning'  capacity  it  is  (juitc  inii)ractical)le  to  hold 
the  couphng"  speeds  to  tolerances  ckjse  enough  to  l)e  etTective. 
Moreover,  even  though  the  great  majority  of  couplings  were  made 
at  speeds  within  the  capacities  of  draft  gears  now  in  use,  a  few 
over-solid  blows  can  cause  incipient  damage  which  later  mav  de- 
velop into  serious  curtailment  of  the  life  of  the  car.  The  ulti- 
mate failure  of  the  previously  strained  parts  of  the  cars  may 
cause  serious  wrecks  with  their  attendant  damage  and  loss  of  life. 

Some  limit,  of  course,  must  l)e  placed  upon  coupling  speed. 
r>ut  the  limit  to  he  elfective  must  l)e  high  encnigh  to  permit  at- 
tainment even  under  those  conditicms  which  involve  fast  clearing 
schedules,  night  switching,  unskilled  car  riders  and  ineificient  hand 
brakes.  Cars  must  be  equipped  with  cushioning  devices  having 
marginal  capacit\-  sufficient  for  protection  at  speeds  even  greater 
than  the  prescribed  limit.  IMarginal  capacity  may  be  defined  as 
that  amount  over  and  above  the  cushioning  capacity  required  for 
normal  or  usual  coupling  speeds.  Marginal  capacity  is  of  prime 
importance  because  the  impacts  at  speeds  within  the  prescribed 
limit,  then  will  be  cushioned  l)y  low  end  forces,  while  impacts  at 
accidental  speeds  above  the  limit  will  still  be  within  the  ultimate 
cushioning  capacity  of  the  gear.  1'herefore,  to  reduce  end  shocks, 
we  must  apply  the  second  remedy  which  is  increased  cushioning 
capacity. 

I  have  already  called  your  attention  to  the  fact  that  it  has 
always  been  necessary  to  increase  the  force  factor  of  the  energy 
equation  in  order  to  obtain  increased  cushioning  capacity.  The 
modern  friction  draft  gear  supplies  about  13,500  foot  pounds  of 
cushioning  capacity.  1>ut  since  it  is  limited  to  about  2Y4  inches  of 
travel  it  must  generate  a  force  varying  between  280,000  and  370,- 
000  pounds,  depending  on  the  type  of  friction  gear.  Recalling 
the  fundamental  relation  between  energy,  force  and  travel,  it  is 
obvious  that  increase  of  gear  travel  will  increase  cushioning  ca- 
pacity and  still  hold  the  reaction  forces  within  reasonable  limits. 
In  fact,  the  records  show  that  as  far  back  as  lyU),  the  A.  R.  A. 
Committee  on  Draft  Gears  recommended  specifying  4  inches  travel 
and  25,000  foot  pounds  cushioning  capacity  as  minimum  require- 
ments for  draft  gears.  The  Committee  antici])ated  that  suuch  a 
gear  would  generate  about  450,000  pounds  of  force  on  the  car 
structure.  However,  since  draft  gear  travel  determines  the  bel- 
lows-effect in  a  train,  the  proposal  to  increase  draft-gear  travel 
was    rejected    by    the    convention.      The    consensus    of    opinion    was 
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ihal.  if  (Iraft-^rar  tra\cl  could  \k-  held  to  about  Iwo  iiiclK-^,  llic 
action   of   the   cars    in   train    service    would    he   greatly    iini)roved. 

( )ur  analysis  of  drafl-^ear  re(|uirenients  must,  therefore,  in- 
clude the  action  ol  the  .^ears  and  die  inlluence  oi  j^ear  travel  on 
the  relative  motion  of  cars  in  train  service.  The  1928  proceed- 
ings of  the  Air  Urake  Association  contain  an  article  on  "Relation 
of  the  Air  lirake  to  Slack  Action  and  Sh(jcks  in  Traiirs."  There 
are  listed  six  factors,  which  enter  into  the  ])roduction  of  shocks 
in  loni;'  trains.  Two  factors  are  functions  of  draft-^ear  travel, 
k'actor  Xo.  5  is  _i;iven  as  slack  between  cars  and  Factor  Xo.  ()  lists 
t}])e  and  condition  of  draft-gear  and  attachments.  The  article 
lM'in,i,'"s  out  man\'  j)ertinent  points  relative  to  the  effect  of  slack'  on 
the  action  of  a  train,  l^'or  instance,  the  statement  is  made  that  the 
amount  of  shock  possible  to  otycain,  increases  in  severity  in  pro- 
portion to  the  amount  of  slack.  Slack  of  itself  does  not  create 
shock,  but  if  there  were  no  slack  there  could  be  no  shock.  An- 
other statement  calls  attention  to  the  fact  that  the  slack  in  a  larg'e 
number  of  freight  trains  has  reached  a  point  where,  under  critical 
track  conditions,  it  is  conducive  to  rough  handling,  .and.  in  some 
cases,  break-in-twos. 

If  the  air  brake  operated  uniftjrml}-  on  each  car  throughout 
the  train  there  would  be  no  force  exerted  between  adjacent  cars. 
This  ideal,  however,  would  require  not  only  a  simultaneous  ac- 
tion of  every  brake  cylinder  throughout  the  train,  but  it  also  re- 
quires the  retarding"  efifort  of  the  brake  on  each  car  to  be  exactly 
proportional  to  the  gross  weight  of  that  car.  At  present,  the  re- 
tardation on  each  car  of  a  train  is  neither  uniform  nor  simultan- 
eous. When  the  brakes  are  applied  from  the  locomotive,  they  ap- 
ply serially  from  the  head-end  towards  the  rear,  which  results  in 
retarding  the  head-end  first.  The  amount  and  rate  of  braking  ef- 
fort developed  on  the  head-end  of  a  train,  in  advance  of  that  de- 
veloped on  the  rear-end,  determines  the  impact  velocity  between 
adjacent  cars.  The  slack  runs  in  and,  other  factors  being  equal, 
the  severitv  of  the  resulting  end  shock  is  directly  proportional  to 
the  amount  of  slack.  To  some  extent,  expert  manipulation  of 
throttle  and  air  will  control  the  action  of  slack,  but,  conditions 
do  arise  which  are  l)eyond  the  control  of  the  engineman.  Sup- 
pose it  is  necessary  to  make  an  emergency  brake  application.  The 
retardation  of  the  head-end  of  the  train  takes  effect  immediately, 
the  slack  runs  in  and  the  impact  is  so  great  that  the  train  often 
is  buckled.  Accidents  and  fatalities  in  the  caboose  are  the  direct 
result   of   such  cases.     An   editorial   in   Railway   Age   of   November 
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20,  1926,  states  that  there  has  l)een  an  increase  in  the  number  of 
accidents  which  results  from  johs  given  to  the  caboose.  This 
editorial  says:  "There  is  more  slack  in  a  long  train  than  in  a 
short  one  and  a  careless  eng'ineman  who  handles  his  air  or  his 
throttle  too  suddenly  finds  the  havoc  he  plays  in  the  caboose  in- 
creased in  proportion  t(j  the  length  of  the  train."  But  when  an 
emergency  application  is  required,  there  is  no  time  for  the  engine- 
man  to  control  his  slack.  Quick  action  of  the  air  brake  does  not 
permit  the  necessary  g-radual  adjustment  of  train  slack.  \'ariation 
of  piston  travel,  train  line  leakage,  burst  air  hose,  etc..  cause  bad 
slack  conditions  beyond  the  control  of  the  engineman. 

Thus  far,  I  have  been  discussing  the  action  of  end  shock  on 
freight  cars.  The  action  on  passenger  trains  is  identical,  except 
in  degree.  But  since  comfort  of  passengers  must  be  taken  into 
consideration,  the  question  of  end  shock  on  passenger  cars  is  of 
equal  importance.  Each  of  you,  at  some  time,  has  experienced 
jolts  and  jerks  while  riding  on  passenger  trains.  Perhaps  you 
blamed  the  engineman,  but  heavy  trains  combined  with  slack  and 
lack  of  cushioning  capacity  were  the  real  causes.  Travel  comfort 
will  be  greatly  increased  when  the  jerks  and  jolts  are  eliminated 
by  increasing-  the  cushioning  capacity  and  by  reducing  the  amount 
of  train  slack  to   the   desired  minimum. 

THE  DURYEA  UNDERFRAME  presents  a  revolutionary 
change  in  car  design.  The  rigid  connection  of  the  center  sill  to 
the  car  structure  has  been  superseded  by  resilient  attachments.  The 
cushioning  device  does  not  function  as  a  draft  gear  because  it 
transmits  only  the  pull  of  its  own  car.  The  pull  of  the  train  is 
taken  directly  through  the  center  sill.  It  is  now  possible  to  use  a 
long-travel  cushioning  device  because  the  cushioning  means  has 
been  separated   from  the  slack-producing  means. 

The  car  is  designed  so  that  the  body  and  its  underframe  form 
a  distinct  load  carrying  structure  and  the  center  sill  forms  a  dis- 
tinct buffing"  and  draft  column  resiliently  attached  to  the  body 
members.  The  center  sill  is  guided  vertically  and  laterally  by  the 
end  sills,  bolsters  and  cross  bearers ;  its  longtitudinal  motion,  in 
relation  to  the  car  body  and  trucks,  is  resisted  In'  long-travel  low- 
force  cushion  gears.  Standard  A.  R.  A.  couplers  are  key-attached 
to  the  center  sill  in  a  manner  which  permits  a  small  longtitudinal 
movement  of  each  coupler,  in  relation  to  the  sill.  The  amount  of 
coupler  travel  in  relation  to  the  center  sill  is  entirely  independent 
of   the  travel   of    the   sill   in   relation   to   the   car   and    trucks.   There- 
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fore.  >lack  can  lie  rrduccd  to  au}'  ideal  iiiininiuni  and  the  lcii,i4tli 
of  cu>hioning-  travel  can  he  increased  to  tlie  ideal  maximum.  It 
is  now  possible  to  provide  high  cushioning  capacity  by  means  of 
long-travel  and  low    end   force. 

As  applied  to  the  l)ox  cars  built  recently,  THE  DL'RYEA 
UNDERFRAME  provides  about  four  times  the  cushioning  ca- 
pacity of  the  usual  draft  gear  with  less  than  one-half  the  end 
force.  The  cushioning  capacity  can  be  varied  readily  by  changing 
either  the  travel  or  the  force  at  will,  to  suit  the  type  of  car  and 
class  of  service.  This  permits  application  of  a  long-travel,  soft 
cushion  for  passenger  service  and  caboose  cars  and  high  cushion- 
ing capacity  can  be   applied   to  the   heavy   hjad-carrying  cars. 

Standard  types  of  trucks,  brake  rigging,  body  superstructure, 
couplers  and   other  specialties  are  used. 

Since  the  cushioning  device  of  the  Duryea  Underframe  does 
not  transmit  the  draft  of  the  train,  it  cannot  correctly  be  termed 
a  draft-gear.  Therefore,  it  was  necessary  to  coin  new  terms.  The 
cushioning  device  which  yieldingly  resists  the  motion  of  the  cen- 
ter sills  in  relation  to  the  car  body,  has  been  called  the  CUSHION 
GEAR.  We  have  called  the  attachment  of  the  coupler  to  the  cen- 
ter sill,  the  COUPLER  GEAR.  The  CUSHION  GEARS  pro- 
tect the  car  and  its  lading  from  damaging  end  forces  while  the 
COUPLER  GEAR  prevents  simultaneous  action  in  a  train  of  cars. 
The  coupler  travel,  relative  to  the  center  sills,  is  made  small  in 
order  to  keep  the  slack  to  the  desired  minimum  and  this  travel  is 
materially  less  than  the  travel  of  the  center  sills  relative  to  the  car 
body.  Therefore,  small  inequalities  of  car  velocity  in  train  service, 
are  balanced  by  the  action  of  the  COUPLER  GEARS.  The 
CUSHION  GEARS  come  into  action  only  when  high  velocity 
must  be  balanced;  they  are  not  subjected  to  that  continual  action 
in  train  service  which  causes  draft  gear  wear. 

The  CUSHION  GEARS  per  car  are  used,  attached  to  each 
l)olster.  This  arrangement  transmits  the  cushioning  force  uniform- 
ly to  the  car  structure  at  two  places.  Similarly  the  center-sill 
limit-stops,  which  come  into  action  only  when  maximum  travel 
(jccurs.  are  so  arranged  that  the  over-solid  blows  are  distributed 
to  both  bolsters.  These  limit  stops  protect  the  CUSHION  GEARS 
from  all   over-solid  impacts. 

In  order  to  give  you  a  better  understanding  of  the  construc- 
tion of  THE  DURYEA  UNDERFRAME,  we  will  now  have  some 
slides   thrown  on  the   screen. 
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The  stere()j)tican   views   arc   reproduced  here  and   the    following 
description  is   a  summary  of   Mr.   Duryea's   remarks  : 


FIG.  1 

Figure  No.  1  is  a  photograph  of  the  Duryea  Underframe  as 
applied  to  2,000  hox  cars.  This  design  provides  a  cushioning  ca- 
pacitly  of  ahout  54,000  foot  pounds  with  a  force  of  only  132,000 
pounds  at  maximum  travel.  The  loaded  car  is  positively  cushioned 
against  violent  end  shocks,  at  coupling  speeds  of  7  miles  per  hour. 
The  photograph  shows  the  standard  A.  R.  A.  construction  of  side 
sills,  end  sills  and  diagonal  braces,  permitting  the  use  of  A.  R.  A. 
body  superstructure  and  fioor.  Likewise  a  standard  form  of  brake 
rigging  is  attached  to  the  car  body  and  functions  in  the  usual  man- 
ner. The  brake  cylinder  and  reservoir  are  shown  in  the  photo- 
graph, Init  the  rods,   levers   and   brake  i)ipe   are   not   in  place. 

The  bolsters  and  cross  bearers  are  designed  to  permit  the  cen- 
ter sill  to  move  longtitudinally.  Rigid  floor  supports,  adjacent  to 
the  center  sill  extend  from  end  sill  to  bolster  and  from  bolster 
to  the  first  cross  bearer.  Between  these  cross  bearers  are  "Z"  bar 
floor  supports  which  rest  upon  the  top  flanges  of  the  center  sill 
channels.  This  arrangement  transmits  a  portion  of  the  floor  load 
to  the  center  sill  and  so  creates  friction.  This  friction  assists  the 
springs  in  resisting  the  movement  of  the  center  sill  and  also  tends 
to   dampen   the  coil   of   the   springs. 

The  operation  of  the  underframe  is  illustrated  by  the  diagram 
shown  in  Figure  No.  2.  The  diagram  shows  the  centre  sill  at 
maximum  travel,  the  arrow  indicating  a  buiTing  force  applied  at 
the  coupler.  Therefore,  the  coupler  gear  at  the  right  is  shown 
fully  compressed,  while  the  Coupler  Gear  at  the  left  is  in  normal 
position.  Reference  to  the  latter,  shows  the  standard  A.  R.  A. 
type  "D"  coupler  attached  with  standard  6x1^  inch  dra:ft  key. 
The  small  travel  "T"  provides  movement  of  the  coupler  relative 
to  the  center  sill  under  buffing  forces,  but  draft  forces  are  re- 
sisted   by    direct    attachment    of    the    coupler    to    the    center   sill    as 
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bhown.  This  arrangement  keeps  the  train-slack  to  the  desired 
minimum  and  so  the  bellovvs-etifect  in  a  train  is  practically  elimi- 
nated. The  purpose  ot  travel  "T"  is  to  prevent  simultaneous  ac- 
tion of  the  cars. 

The  Coupler  Gear  travel  is  resisted  hy  the  pcjwerful  Coupler 
Gear  Spring  "C"  which  is  under  a  high  initial  compression.  In- 
cidentally this  spring  also  acts  as  a  positive  coupler  centering  de- 
vice. Illustrating  the  action  of  the  buiTing  force,  the  Coupler  Gear 
at  the  right,  has  been  shown  fully  compressed.  The  coupler  butt 
is  against  the  following  "F,"  which  transmits  the  buffing  force  to 
the  Coupler  Gear  Spring  "G"  and  so  starts  motion  of  the  center 
sill  through   the   underframe. 

The  diagram  shows  clearly  that  the  center  sill  is  primarily  a 
draft  and  buffing  column  which  is  supported  and  guided  at  end 
sills,  cross  bearers  and  bolsters.  It  can  move  longtitudinally  in 
either  direction  through  the  cross  members ;  this  motion  being  re- 
sisted by  the  powerful  Cushion  Gears  attached  to  each  l)olster. 
Operation  of  the  Cushion  Gears  is  best  explained  by  studying  them 
separately.  Begin  with  the  Cushion  Gear  at  the  right.  The  Lugs 
"L"  travelling  with  the  sill,  have  picked  up  the  front  follower 
"M,"  compressing  the  springs  "S"  against  the  rear  follower  "N." 
The  spring  force  is  therefore  transmitted  to  the  bcjlster  and  hence 
to  the  car  by  links  "K"  which  pass  through  the  springs  and  con- 
nect "N"  with  the  bolster  center  brace  by  means  of  pins  "P"  and 
"R."  Simultaneously  the  Cushion  Gear  at  the  left  comes  into  ac- 
tion because  the  lugs  "A,"  riveted  to  the  sill,  have  picked  up  fol- 
lower "B"  and  compressed  the  springs  against  follower  "D"  which 
rests  directly  against  the  bolster  center  brace.  The  links  and  pins 
in  this  position  are  not  in  action.  This  arrangement,  therefore, 
provides  a  resilient  attachment  of  the  center  sill  to  the  car  under- 
frame   instead  of  the  ordinary   rigid  riveted  connection. 

Motion  of  the  sils  in  the  opposite  direction  can  result  from 
either  a  draft  jerk  on  the  right  hand  coupler  or  a  buff"  on  the  left. 
The  simultaneous  operation  of  the  Cushion  (^lears  would  be  the 
same  as  described  except  that  the  links  and  i)ins  at  the  left  come 
into  action.  The  links  at  the  right  w(nild  be  inactive;  follower 
"M"  now  bearing  against  the  bolster  center  brace. 

Limit-stops  "O"  and  "H"  are  riveted  to  the  center  sills  and 
arranged  to  contact  against  the  bolster  center  brace  when  maxi- 
mum travel  of  the  sill  occurs.  Thus  Figure  2  shows  "()"  against 
the   right   hand  bolster  which   "H"  is   acting  against   the   left   hand 
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holster.  Tlu-rffore.  tlicsc  limit-stops  which  ])rotcct  the  Cushion 
Ticars  from  ovcrsolid  impacts,  transmit  the  impact  forces  to  both 
holsters  simultaneously.  Seven  inches  of  sill  travel  in  both  di- 
rections, has  heen  ])rovi(le(l  in  the  cars  which   have  been  built. 

The  simultaneous  action  of  the  Cushion  Cears  is  a  distinct 
advantage.  Similarly,  distribution  of  the  cushicjning  forces  and 
also  all  over-solid  impacts  to  two  bolsters  is  another  advantage. 
In  cars  of  usual  design,  the  bolster  adjacent  to  the  acting  draft 
gear,  must  transmit  practically  the  entire  end  load  to  the  car  body. 

The  diagram  illusrates  very  plainly  that  the  Cushion  Gears 
are  not   draft  gears  since  they  transmit  only  the  pull  of  their  own 
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FIG.  3 


car.  The  draft  of  the  train  is  taken  directly  through  the  center 
sill.  Attention  is  directed  to  the  fact  that  since  the  Cushion  Gears 
pull  their  own  car  and  its  lading  only,  the  sills  do  not  move  con- 
stantly in  ordinary  train  service.  The  constant  motion  of  adjacent 
cars  in  relation  to  each  other,  is  taken  by  the  Coupler  Gears  while 
the  Cushion  Gears  come  into  action  only  w^hen  severe  impacts  oc- 
cur. Therefore,  the  guiding  surface  between  sill  and  underframe 
are   relieved   from  constant   wear. 

Figure  No.  3  is  another  photograph  showing  the  construction 
of  the  Duryea  Underframe  in  detail.  This  shows  the  A.  R.  A. 
standard  bolster  cover  plates,  end  sill  angles,  diagonal  braces  and 
side    sills.      The    method    for   guiding   the    center    sill    at    the    cross 
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i)carers    is  'also   clearly    shi;\vn.     Xole    the    center    sill    WnV.t    stops 
riveted   to  the  center  sill   channels. 


FIG.  4 

A  detail  view  of  the  Coupler  (jear  and  Cushion  (jear  in  ])osi- 
lion  is  given  ])y  Figure  Xo.  4.  In  this  \iew  the  top  center  sill 
cover,., plates   and   limit-stops   are   not    in    ])lace. 


FIG.  5 
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I'^it^ure    No.    5    shows    another    view    of    ihc    undrrfranie.      This 
iiiclures   tlie   Couuplci"   (icar   and    Cushion    (;car   and    sliows    tlif    ar- 


FIG.  6 

rangement    of    coupler    and    coupler   carrier.      The    construction    of 
bolsters  and  cross  bearers  can  l)e  seen. 

Figure    No.    0    is    a    close-up   of    one    of    the    Cushion    (lears    in 


FIG.  7 
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position  showing'  tlic  follower  lu,i;s  riveted  to  the  center  sill,  the 
ends  of  the  links  })rotrudini;  and  the  attachment  to  the  holser  cen- 
ter brace  through  the  rear   follower. 

An   exterior   view   of   the   50-ton  box   car   is    shown    in    l-'igure 
Xo.  7.     It  presents  the  usual  appearance  of  an  A.  R.  A.  type  all- 


FIG.  8 


FIG.   <: 
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.-K'cl    lii.x   car.      2.0(K)  of    these   cars   are   now    in    operation    on    the 
J'.ahimore   and   ()hio   Raih-oad. 

Fifty  70-ton  hopper  cars  illustrated  by  Fi^'ure  Xo.  8  have 
lieen  in  operation  aI)out  16  months  in  company  coal  service  on  the 
New   York.  Central    Lines. 


FIG.  10 

The  Duryea  Underframe  has  also  been  applied  to  forty-five 
tank  cars  of  8.500  gallon  and  12,500  gallon  capacity.  These  cars 
are   shown  bv  Fig'ures   9   and    10. 

PRESIDEXT:  You  have  all  heard  a  very  interesting  paper, 
and  if  by  chance  }ou  want  to  ask  any  question,  or  there  is 
something  you  would  like  to  know  more  about,  I  am  sure  Mr. 
Duryea   will  be  glad  to   answer   vou. 

MR.  DURYEA:  I  would  like  to  feel  that  I  have  covered  it, 
because  it  is  something  that  as  I  have  been  around  the  country  I 
have  found  is  cjuite  out  of  the  ordinary  and  in  a  number  of  in- 
stances misunderstood.  I  came  here  tonight  with  the  purpose  of 
trying  to  make  myself  understood  and  if  1  have  failed  in  any  re- 
spect  I  will  l)e  glad  to  clear  it  up  in  any  way  I  can. 

MR.  R.  M.  LOXG:  I  would  like  to  ask  the  speaker  what 
effect  it  has  on  starting  those   heavy  trains   to  take   this   slack  out. 
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MR.  DURYEA  :  A  small  amounl  of  travel  is  pivnidcd  for  at 
each  coupler,  in  order  to  prevent  simultaneous  acti(jn  of  a  train 
of  cars.  As  travel  of  the  cou])lers  in  relati(jn  to  the  center  sill  is 
entirely  independent  from  the  cushion  <^ears  provided  iov  cushion- 
'\ng  end  shcjcks  on  the  car  structure  and  its  lading;-  the  travel  of  the 
couplers  mav  he  made  ideally  small,  dynamometer  tests  have  been 
made  in  startini,^  a  train  of  cars  equipped  with  the  Durvea  Under- 
frame  and  an  equal  num])er  of  cars  of  ecjual  load  e(|uip])ed  with 
a  standard  draft  gear.  In  these  tests  the  starting  of  the  train 
t(|uipi)ed  with  the  Duryea  Underframes  did  not  compare  unfav- 
orahl}'  in  any  \va\'. 

MR.  LONG:  Why  1  asked  that  is  because  we  might  have  dif- 
ficulty in  starting  these  cars.  As  I  understood  the  lecturer  it  would 
seem  to  be  pretty  nearly  a  solid  unit.  To  lift  that  load  from  a 
standing   start   would    seem   to   be   a   ditficult    undertaking. 

MR.  DL'RYEA:  1  evidently  have  nr^t  made  clear  the  action 
of  the  couplers  in  relation  to  the  center  sill.  The  center  sills  act 
as  a  draft  and  buffing  column  extending  the  length  of  the  car.  A 
coupler  is  keyed  to  each  end  of  this  center  sill  and  a  small  amount 
of  movement  is  provided  for  between  the  coupler  and  the  center 
sill,  resisted  by  a  short  travel  heavy  spring.  This  movement  of  the 
couplers  in  relation  to  the  center  sill  permits  of  successive  and  in- 
dependent action  of  a  train  of  cars,  so  that  it  is  not  necessary  to 
start  a  solid  unit.  As  action  of  the  coupler  spring  is  not  damp- 
ened l)y  friction  shoes,  the  energ\'  stored  in  this  spring,  due  to 
bunching  of  the  cars  is  largelv  returned  in  assisting  the  car  to 
start.  In  the  event  that  the  engineer  has  a  heavy  drag  that  is  dif- 
ficult to  start,  instead  of  l)unching  his  train  two  or  three  car 
lengths  as  is  present  practice,  he  only  takes  al)out  one  turn  of  his 
drivers  backwards  and  this  bunches  about  75%  of  the  train,  as- 
suming that  the  train  is  made  up  from  100  to  125  cars  and  in 
bunching  that  75%  he  has  compressed  two  of  the  coupler  gear 
springs  between  each  car.  As  this  energy  in  compressing  the 
coupler  gear  spring  has  not  been  dissipated  thr(jugh  friction  shoes 
when  he  puts  his  locomotive  into  the  forward  position,  each  car 
in  the  forward  end  of  the  train  is  assisted  to  start  l)y  the  20.000 
11).  spring  behind  each  coupler.  The  forward  75 %•  of  his  train 
is  largely  started  by  the  energy  stored  in  the  coupler  gear  springs 
by  the  bunching  of   the  train. 

MR.  EONC^r:  Just  one  more  question,  as  to  the  maintenance 
of  these  cars,  with   all   those   springs  and   gears   and   all   that. 

115 


MR.  DURYEA:  In  ihc  cars  now  laiill  and  running  on  the 
roads  we  have  provided  over  four  limes  the  cushion  capacity  that 
the  Railroads  are  using  at  the  present  time.  It  is  rcc(jgnized  that 
wlien  the  heavy  end  shocks  to  which  the  present  cars  are  suIj- 
jected  are  ehminated  tliat  the  cause  for  damage  to  the  car  struc- 
ture and  its  huHng  is  remtnech  As  end  shocks  are  the  direct  cause 
for  a  tremendous  amount  of  damage  and  repair  l)ills,  by  supplying 
a  sufficient  amount  oi  cushioning  capacity  with  low  end  forces 
the  damage  caused  by  end  shocks  and  consequent  repairs  to  the 
equipment  is  practically  eliminated.  High  cushioning  capacity  pre- 
vents over-solid  shocks.  You  have  seen  from  the  figures  which  I 
have  just  given  you  how  rapidly  the  end  forces  increased  by 
adding  a  speed  of  only  one-half  mile  per  hour  above  the  cushion- 
ing capacity  of  the  present  gears.  The  large  cushioning  capacity 
of  our  cushion  gears  is  had  with  only  about  one-third  of  the  end 
load  that  is  now  being  applied  to  cars  in  cushioning  shocks.  The 
low  end  force  on  the  cars  means  greatly  reduced  maintainance 
costs.  The  cushion  gears  located  between  the  center  sills  and  the 
car  structure  are  under  a  high  initial  compression  and  do  not  take 
the  draft  of  the  entire  train  behind  it;  consequently,  movement 
between  the  center  sills  and  the  car  structure  takes  place  only 
when  there  is  a  rapid  change  in  velocity  which  calls  for  cushion- 
ing of  the  car  structure  and  its  lading.  The  fact  that  there  is 
very  little  movement  between  the  center  sills  and  the  rest  of  the 
structure  in  train  operation  removes  the  possibility  of  wear.  The 
springs  are  protected  against  over-solid  blows  by  ample  over-solid 
stops  which  contact  simultaneous  with  both  body  bolsters  and  as 
the  space  that  they  occupy  is  not  restricted  they  are  designed  for 
a  very  low  fibre  stress.  They  are  made  of  a  high  grade  alloy 
steel  and  after  being  tempered  are  drawn  in  order  to  relieve  the 
strains.  There  can  be  no  occasion  for  maintenance  of  any  kind 
in  connection  with  the  cushion  gears  or  coupler  gears. 

MR.  LONG:  Just  one  more  question.  These  cars  have  run 
two  years  that  you  have  illustrated? 

MR.  DURYEA :    These  cars  are  in  their  second  year. 

MR.  EONG :  Is  there  any  noticeable  spreading  of  the  center 
sills? 

MR.  DURYEA:  Absolutely  none  that  I  have  found.  I  have 
looked  over  these  cars  at  various  times  and  a  number  of  our  men 
have  inspected  them.  There  is  no  reason  for  spreading  as  they 
are   well  tied  together   and   the   forces   are  low. 
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MR.  LONG:  1  was  very  fortunate — or  unfortunate — to  be 
one  of  a  Committee  of  the  Air  Brake  Association  that  prepared 
that  paper  you  suggested,  and  we  were  much  concerned  on  the 
topic  of  stopping  and  starting  trains,  just  as  much  starting  as 
stopping.  We  were  concerned  in  the  treatment  the  cars  get  in 
yards,  especially  over  humps,  retarding  devices  on  humps  where 
they  are  used,  and  1  thank  you  very  much  for  giving  us  this 
information. 

PRESIDENT:     Air.   Lynn,   you   know    something  about   this. 

MR.  SAMUEL  LINN:  With  all  the  engineering  experts  you 
have  in  the  room  I  do  not  see  why  }ou  call  on  an  ordinary  car 
man. 

Mr.  Duryea  showed  you  a  New  York  Central  Car.  The  New 
York  Central  Railroad  has  fifty  of  these  cars  running  over  the 
Pitt.sburgh  &  Lake  Erie  Railroad  to  the  coal  mines  and,  to  the 
best  of  my  judgment,  would  say  they  have  been  in  service  approxi- 
mately two  years,  and  during  that  time  we  have  had  occasion  to 
have  one  or  two  of  these  cars  in  the  shop.  Mr.  Duryea  has  prob- 
ably forgotten  that  we  had  one  of  these  cars  on  which  we  had  to 
do  some  light  repairs  l;etween  the  bolster  and  the  end  sills,  how- 
ever, in  my  judgment  the  damage  to  this  car  was  caused  by  it 
being  subjected  to  very  severe  usage.  This  is  the  only  car  out 
of  the  fifty  cars  to  which  I  have  any  knowledge  of  any  repairs 
having  been  made.  I  took  the  matter  up  a  short  time  ago  with 
Superintendent  Rolling  Stock  J.  W.  Senger  of  the  New  York 
Central  Railroad,  located  at  Collinwood,  and  he  advised  me  that 
insofar  as  he  is  able  to  determine  they  have  not  had  any  trouble 
with  any  of  the  cars  having  the  Duryea  underframe. 

I  might  say,  however,  that  Mr.  Duryea  in  describing  the 
Duryea  underframe  under  the  box  cars  built  for  the  B.  &  O.  did 
not  bring  out  clearly  that  there  have  been  some  changes  made  in 
the  construction  of  the  underframe  for  the  box  cars  as  compared 
with  the  underframe  under  the  New  York  Central  hopper  cars  ; 
in  other  words,  the  center  sill  application  is  somewhat  different 
from  the  B.   &  O.  car  which   was   illustrated. 

From  a  maintenance  standpoint  I  do  not  feel  that  we  have 
had  sufficient  experience  with  this  type  of  car  to  be  able  to  arrive 
at  any  definite  conclusions.  As  stated  before,  I  came  here  tonight 
to  hear  the  engineers  present  ask  Mr.  Duryea  some  questions, 
and  I  hope  they  will  take  a  part  in  the  discussion  before  this 
meeting  adjourns. 
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MR.  I)L'1\.\'EA:  1  want  to  ai)()l()f,Mzc  to  Mr.  Long.  I  did  not 
properly  interpret  his  question  as  to  the  spreading  of  center  sills. 
1  saw  the  car  which  Mr.  Lynn  mentions.  It  evidently  had  re- 
ceived a  very  heavy  blow  as  the  rivets  along  one  side  of  the 
coupler  housing  had  heen  sheared  off  and  the  coupler  key  driven 
hack  in  the  web  of  the  center  sill  about  2".  As  the  rivets  in  the 
opj)osite  side  had  held  to  the  sill  this  set  up  considerable  eccen- 
tricity which  caused  the  one  sill  at  the  end  to  be  bent  over  about 
2"  and  the  opposite  side  bent  outwardly  about  the  same  amount. 
When  you  spoke  of  spreading  of  the  center  sills,  I  had  in  mind 
that  you  meant  some  place  between  bolsters.  This  instance  could 
have  only  been  caused  by  an  extremely  heavy  shock  and  I  did  not 
look  upon  it  as  a  spreading  of  the  center  sill. 

MR  .LONG:  I  was  very  fortunate  in  putting  in  nine  weeks 
with  the  A.  R.  A.  on  the  Norfolk  &  Western  on  that.  They 
tested  US  cars  and  I  saw  shock  increases  go  up  to  450,000  lbs. 
We  abused  those  cars  in  every  form  we  knew  to  abuse  them. 
With  all  that  we  never  renewed  a  rivet  in  a  gear,  we  never  broke 
a  coupler,  nor  we  never  pulled  out  a  brace. 

PRESIDENT :  Mr.  Down,  of  the  Westinghouse  Company, 
will   you  add   something   to   the   discussion? 

MR.  S.  G.  DOWN:  I  feel  somewhat  embarrassed  in  being 
called  upon  to  talk  on  the  subject  of  Draft  Gears  with  so  many 
Draft  Gear  experts  around  me  as  we  have  here  tonight  and, 
therefore,  will  have  to  be  careful  what  I  say.  However,  I  wish 
to  state  that,  in  my  opinion,  Mr.  Dur3ea  is  to  be  complimented 
on  his  ingenuity  in  the  way  in  which  he  has  w'orked  out  the 
details  of  the  apparatus  described  to  us  tonight. 

I  am  sure  everyone  here  is  aw-are  of  the  fundamental  fact 
that  you  cannot  stop  a  heavy  mass  in  a  short  distance  without 
shock  and  this  is  appreciated  by  the  railroad  managements  today 
and  they  are  doing  everything  they  can  to  provide  for  the  handling 
of  modern  traffic  with  minimum  shocks. 

Sometime  ago,  there  was  described  before  this  Club,  a  car 
retarder  device,  the  basic  idea  of  the  retarder  being  to  permit 
breaking  up  trains  and  associating  cars  together  again  without 
shock. 

Mr.  Duryea  spoke  about  the  air  brake  and  its  action  on  a 
train  producing  shocks  and  in  this  connection  you  will  be  inter- 
ested  to   know  much   is   being  done   in  the   way   of   improving   the 
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air  brake  to  smooth  out  train  action  in  l)oth  service  and  emergency 
brake  applications.  An  improved  form  of  brake  apparatus  is  now 
in  the  hands  of  the  American  Railway  Association  under  test  and 
this  equipment  provides  for  shortening  the  time  of  brake  applica- 
tion between  the  head  and  rear  end  of  long  trains  incident  to  an 
improvement  in  the  serial  acting  feature  and  other  improvements 
that  permit  of  restricting  the  flow  of  air  to  the  brake  cylinders 
on  the  forward  portion  of  the  train  until  the  rear  brakes  start 
to  apply. 

Improvements  have  been  made  in  hand-brake  equipment  where- 
in the  power  applied  is  materiall}^  multiplied  before  it  is  delivered 
to  the  brake  shoes  which  contributes  to  an  improvement  in  the 
handling  of  cars  in  switch  yards  and,  in  addition  to  the  improve- 
ments mentioned  for  eliminating  shocks,  Mr.  Duryea's  apparatus  is 
provided  to  avoid  shocks  incident  to  the  absence  of  the  afore- 
mentioned improvements  to  care   for  same. 

Mr.  Duryea  very  properly  brought  out  the  basic  fact  that 
heavy  masses  cannot  be  stopped  in  a  short  distance  and,  therefore, 
he  provides  seven  or  eight  inches  movement  to  his  draft  attach- 
ments and  I  am  sure  if  he  could  have  a  greater  movement,  he 
would  be  glad  to  arrange  for  it. 

I  do  not  feel  qualified  to  discuss  Mr.  Duryea's  draft  attach- 
ments in  detail  but  in  listening  to  his  explanation  two  questions 
have  arisen  in  my  mind,  one  being — Do  the  Draft  Gear  sills  carry 
any  of  the  carload?  and,  secondly,  what  is  the  efifect  on  the  car 
equipped  with  the  Duryea  gear  associated  with  other  cars  not  so 
equipped  in  the  event  of  a  car  or  cars  bumping  into  the  car  hav- 
ing the  Duryea  gear?  In  other  words,  as  the  Duryea  attachment 
would  perhaps  not  be  permitted  to  move  its  total  travel,  would 
the  car  receive  a  detrimental  blow? 

MR.  DURYEA:  The  center  sill  is  designed  as  a  draft  and 
bufifing  column.  In  the  box  cars  as  built  it  acts  as  a  floor  sup- 
port between  cross  bearers,  the  floor  load  being  carried  by  the 
center  sills  to  the  cross  bearers  into  the  sides  and  then  to  the 
body  bolsters.  When  one  of  these  cars  is  associated  in  a  train 
with  other  cars  having  the  present  form  of  draft  gear,  end  shocks 
on  our  end  sills  are  cushioned  by  the  draft  gears  at  each  end  of 
the  coupled  cars  in  the  same  manner  that  would  be  necessary  if 
cur  car  were  removed  from  that  position.  In  addition  to  such 
cushioning  effect  as  is  to  be  had  from  the  draft  gears  coupled  at 
each  end  of  the  car,  our  center  sills  being  roughly  around  42  feet 
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l()lli,^    form    a    ix-silient    column    which    adds   extra   cushioning  effect 
to   the   adjacent   (h"alt   gears. 

PRESIDENT:    Mr.  W.   1-.   Peck,  of  the  P.  &  O.? 

.MR.  W.  l-\  PECK:  1  would  rather  answer  questions  on  that 
subject  as  1  am  not  qualified  to  talk  on  draft  gears.  1  conducted 
tests  with  empty  trains  running  from  25  to  125  cars  and  there 
isn't  any  question  about  the  method  of  making  the  tests.  1  would 
be  glad  to  gi\e  you  the  exact  details  of   our  manipulation, 

PRESIDENT:     Professor    Endsley,    will   }-ou   add    something? 

PROF.  LOUIS  E.  EXDSLEY:  1  rememl)er  very  well  back 
in  1915  I  happened  to  be  chairman  of  the  Committee  that  asked 
for  4"  gears  to  test.  Any  engineer  could  figure  out  that  if  you 
increase  travel  you  decrease  the  final  force  with  the  same  amount 
of  energy.  If  you  want  to  keep  the  same  slope  of  line,  w'hich  is 
a  thing  that  affects  draft  gears,  you  can  get  more  capacity  by  a 
longer  travel.  I  would  be  glad  to  hear  if  in  a  train  of  125  cars, 
which  I  assume  has  about  3^"  per  car,  if  that  437"  is  enough 
to  start  the  train.  If  it  is,  that  is  1^  revolutions  of  the  wheel. 
All  we  need  slack  for,  is  to  start  the  train.  It  would  be  a  fine 
thing  if  we  could  wave  a  magic  wand  and  make  it  all  one  car 
after  it  is  started.  To  stop  it  we  would  rather  not  have  any 
slack.  But  I  am  somew-hat  doubtful  about  starting  a  train  without 
some  draft  gear  travel  or  slack.  I  have  observed  some  of  these 
freight  trains  starting  and  unless  the  engineer  takes  slack  more 
than  half  way  back,  where  he  is  getting  two  revolutions  of  the 
wheels,  he  stalls  if  he  does  not  get  two  or  three  revolutions  of 
the  driver  wheels  on  the  present  train.  It  is  just  a  thought  that 
goes  through  my  mind. 

This  draft  gear  problem  is  interesting  and  all  this  work  that 
is  being  done  is  to  reduce  the  amount  of  shock  between  cars. 
There  is  no  doubt  that  they  will  be  greatly  reduced  but  I  do  not 
know  that   I  will  live  to  see  them  all   taken  out. 

I  was  in  fourteen  yards  while  a  member  of  the  Draft  Gear 
Committee  and  made  records  of  switching  cars,  and  the  average 
of  all  those  cars  was  2.8  miles  switching  speed.  I  only  observed 
11  cars  over  7  miles  an  hour.  We  do  have  care  in  handling  cars, 
much  more  than  most  of  us  think.  If  they  were  handling  them 
as  rough  as  many  think,  we  would  have  50%  of  the  cars  in  the 
repair  }ards. 
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I  am  glad  to  have  been  here  tonight  and  I  have  enjoyed  the 
talk  very  much.     The  speaker  has  made  it  very  clear. 

PRESIDENT :  Mr.  Stucki,  would  you  care  to  make  a  few 
remarks  as  an  engineer? 

MR.  A.  STUCKI :  It  was  a  good  many  years  ago  that  I 
read  a  paper  on  Draft  Gears  before  this  honorable  body  and  to 
tell  you  the  truth,  I  have  forgotten  all  I  ever  knew  about  it. 
Since  it  isn't  wise  to  discuss  things  unless  we  are  familiar  with 
them  I  have  to  confine  myself  to  asking  a  few  questions. 

Is  the  coupler  fixed  or  has  it  some  radial  movement  similar 
to   the   standard  car   construction? 

To  obtain  that  essential  feature  of  reducing  the  draft  forces 
you  use  twice  as  many  center  sills  and  twice  as  many  draft  gears, 
two  with  a  short  travel  and  two  with  a  long  travel.  It  is  there- 
fore quite  obvious  that  the  weight  and  cost  of  the  car  is  increased 
somewhat.     Can  you  give  us  an  idea  how  much? 

MR.  DURYEA:  The  amount  of  radial  motion  of  the  coupler 
is  the  same  as  that  now  commonly  used.  It  is  a  standard  key 
connected  A.  R.  A.  coupler  tixed  between  center  sills  having  the 
A.  R.  A.  spacing.  The  weight  and  cost  of  our  cars  are  very 
much  in  line.  In  one  type  of  car  recently  designed  we  have  more 
rivets  and  more  weight  of  steel,  while  in  another  type  we  use 
slightly  fewer  rivets  and  a  little  less  weight  of  steel  of  a  similar 
type  of  car  of  present  design.  Our  box  cars  ran  a  little  heavier, 
practically  the  weight   of   the  cushion  gears   extra. 

PRESIDENT:    Ih:  DeVilbiss,   of  the   Pennsylvania  Railroad. 

MR.  E.  A.  DeVILBISS:  I  do  not  believe  I  have  anything 
to  add.  I  came  here  tonight  to  listen  and  I  have  been  very  much 
entertained.  It  is  a  pleasure  to  me  to  come  back  to  Pittsburgh 
after  five  years  of  absence  and  meet  again  with  the  Railway  Club. 

PRESIDENT:    Mr.   Henry,   also  of   P.  R.  R. 

MR.  W.  C.  A.  HENRY:  I  do  not  believe  I  have  very  much 
to  say.  I  have  been  interested  in  hearing  of  Mr.  Duryea's  draft 
gear,  and  came  to  find  out  something  about  it.  It  certainly  em- 
bodies an  entirely  new  principle  and  one  that  is  interesting  and  it 
appears  to  have  great  possibilities.  An  increase  in  the  distance 
the  car  body  travels  with  relation  to  the  center  sill  compared  with 
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the  present  draft  gear  travel   should  be   helpful    in  bringing  about 
absorption  of  shock  which  is  a  very  important  matter. 

I  would  like  to  ask  in  connection  with  the  starting"  of  these 
long  test  trains  of   125  cars,  whether  they   were  loaded  cars? 

MR.   DURYEA:    The  cars  were   all   empty. 

PRESIDENT:    ]\lr.   Eanahan.    ma_\-   we   hear    from  you? 

MR.  FRANK  J.  EANAHAN  :  If  those  eminent  engineers  of 
brilliant  minds  and  the  energetic  and  capable  car  men  are  reticent 
in  discussing  the  paper  tonight,  what  can  you  expect  of  a  denizen 
of  the  classic  precints  of  McKees  Rocks  on  a  subject  that  is  as 
clear  to   him   as   the   Einstein  theory  of    relativity? 

One  strong  impression  comes  to  me  from  Mr.  Duryea's  paper. 
It  forcefully  indicates  that  we  are  in  an  age  of  transition.  All 
of  us  are  not  so  fortunate  as  to  be  engaged  in  new  enterprises — 
some  of  us  are  associated  with  old  establishments.  The  problem 
the  speaker  engenders  tonight  reminds  me  of  the  two  sparrows 
W'hen  first  they  saw  an  automobile.  The  male  member  of  the 
famil}',  with  tears  in  his  little  eyes,  comprehending  the  present 
significance  of  the  invention,  turned  to  his  mate  and  said,  "My 
dear,  that  puts  an  end  to  our  meal  ticket." 

The  members  of  the  Railway  Club  have  listened  recently  to 
talks  on  the  marvelous  discoveries  in  science  and  the  astounding 
work  in  research,  while  portrayed  to  us  have  been  the  miracles 
of  transportation  showing"  aviation  as  an  assured  method  of  travel 
from  ocean  to  ocean.  Almost  unbeliavable  are  the  developments 
that  have  taken  place.  The  members  of  this  Club  are  to  be  con- 
gratulated on  having  a  Program  Committee  that  is  so  wide  awake 
in  keeping  abreast  of  the  times.  Tonight  from  their  initiative  we 
have  a  new  phase  of  car  construction.  From  the  remarks  that 
have  been  made  in  the  discussion,  it  is  quite  apparent  that  what 
Mr.  Duryea  has  presented,  is  a  decided  innovation.  The  gentle- 
man has  presented  the  subject  in  a  clear  and  comprehensible  man- 
ner and  all  of  us  are  glad  that  the  privilege  has  been  ours  of 
gaining  information  of  such  a  departure  in  car  construction.  Un- 
doubtedly he  is  well  versed  in  his  subject  and  indicates  marked 
knowledge.  We  members  are  grateful  to  Mr.  Duryea  for  his 
courtesy  in  coming  to  us  this  evening  and  ^\ould  be  pleased  to 
have  him  go  away  with  the  realization  that  he  has  given  us  a 
real   treat.     To  bring   this   home   to   the  gentleman,    Mr.    Chairman. 
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1    move  }ou  that  a  rising'  vote  of  thanks   of   the   Club  l)e  tendered 
Mr.   Duryea    for   his   kindness    this   evening. 

The   motion   was    duly   seconded   and    prevailed    by    unanimous 
rising  vote. 

There   being   no    further   business,    on   motion,    adjourned. 

T.   D.   COXWAY,    Secretary. 
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STATEMENT     OF     THE     OWNERSHIP,     MANAGEMENT, 

CIRCULATION,  ETC.,  REQUIRED  BY  THE  ACT 

OF  CONGRESS  OF  AUGUST  24.  1912. 


Ot  Official  Proceedings — Railway  Club  of  Pittsburgh,  published 
Mon,thly,  except  June,  July  and  August,  at  Pittsburgh,  Pa  ,  for 
April  1,  1929. 


State  of  Pennsylvania 
County  of  Allegheny      ) 


'■  ss : 


Before  me,  a  Notary  Public  in  and  for  the  State  and  county 
aforesaid,  personally  appeared  J.  D.  Conway,  Secretary,  who 
having  been  duly  sworn  according  to  law,  deposes  and  says  that 
he  is  the  Editor  and  Publisher,  of  the  Official  Proceedings — 
Railway  Club  of  Pittsburgh. 

Publisher  Official  Proceedings — Railway  Club  of  Pittsburgh. 

Editor,  J.  D.  Conway,  515  Grandview  Avenue,  Pittsburgli, 
Pa.,   (19th  Ward.) 

Managing  Editor,  J.  D.  Conway,  515  Grandview  Avenue, 
Pittsburgh,  Pa.,    (19th  Ward.) 

Business  Manager,  J.  D.  Conway,  515  Grandview  Avenue, 
Pittsburgh,   Pa.,   (19th  Ward.) 

President,   W.   S.   McAbee,   East   Pittsburgh,  Pa. 

Vice   President,   E.  W.    Smith,   Pittsburgh,   Pa. 

Secretary,  J.  D.  Conway,  Pittsburgh,  Pa. 

Treasurer,  E.  J.   Searles.   Pittsburgh.   Pa. 

Known    Bondholders — None. 

J.  D.  CONWAY. 

Sworn  to  and  subscribed  before  me  this  22nd  day  of  March, 
1929. 

(Seal)  SUE   B.   FRITZ,   Notary  Public. 

(My   commission   expires   February   21st,   1931.) 


RESERVED 


CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicagro        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO,      ST.  LOUIS,      ST.  PAUL,      RICHMOND,      DENVER. 
SAN    FRANCISCO.         DALLAS,         PITTSBURGH,         DETROIT 


USED  (Service -tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering   the  four  questions   of   chief  importance : 

QUALITY Safe  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION  -No  more  trouble  using  than  Unused  Parts 
SAVING —Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and   our 
interesting  proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh   District  Address:     Imperial,   Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island    (Chicago)    Illinois. 
Plants:    Blue    Island,    111.  Chicago    Heights,    111.  Pittsburgh,    Pa. 


/  \ 

Wheel  Improvement  Comes  From  IVithin 

Improvement  in  wheel  service  can  come  only  from  within  the 

wheel  itself  —  from  an  improvement  in  the  material  from  which 

the  wheel  is  made. 

Davis  "One -Wear"  Steel  Wheels  have  a  special  composition  that 

when  heat  treated  produces  exceptional  wear  resistance. 

Davis  Wheels  are  "One-Wear"    wheels    by    right    of  superior 

wearing  qualities. 

AMERICAN  STEEL  FOUNDRIES 

New  York  CHICAGO  St.  Louis 


/ 


YOUNGSTOWN 

ALL   STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 


Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 


MANUFACTURERS    OF 


FREIGHT  and  PASSENGER 

-:-  CARS  -:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY   IRON   WHEELS 

COMPLETE    FACILITIES    FOR   REPAIRING    CARS 

OPnCES 

New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle.  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     solicited 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,   Nickel  and  other  Alloy  Steel   Castings  a 

Specialty 

Car  Heating  Specialties 

/    Metallic    Two-inch    Steam    Con- 
TT         //IT*  Tk>^Tfc*«     1  nections  between  all  Cars. 

TTop  **VAPOk 

^uo\.        Y  r-LA  vyxv         ,    Automatic    Temperature    Control 

Vapor  System  on  all  Cars. 


VAPOR  CAR  HEATING  CO.,  Inc. 

Railway    Exchange      -      Chicago,    111. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar   Building — 420   Lexington   Avenue 
New  York  City 


H.   &   K. 

Rotating    Chair 

No.    »  0. 


CHAIR   CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  daring  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

Hale  &  Kilburn  Company 

General    Offices   and   Works: 

1800  Lehigh  Ave.,  Philadelphia 


NATHAN 


MECHANICAL   LUBRICATORS 

WATER   COLUMNS  INJECTORS  LUBRICATORS 

LOW  WATER  ALARMS 

Locomotive  and  Stationary  Boiler  Fittings 

NATHAN  MANUFACTURING  CO.,  250  Park  Avenue,  New  York 


Easy  GOf  Easy  Come 

Be  suspicious  of  a  nut  that  goes  on  too  easily.  The 
chances  are  it  will  come  off  the  same  way. 

Grip  nuts  start  with  an  easy  finger  fit;  but  before 
all  the  threads  are  fully  engaged,  you  have  to  wrench 
them  to  place. 

And  that's  what  you  have  to  do  to  get  them  off; 
you  have  to  wrench  them  off.  Vibration,  strain,  hard 
service  can't  do  it. 

GRIP  NUT  CO.,  5917  S.  Western  Ave.,  Chicago,  IlL 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith    Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screens 
Universal    Car    Window    Screens 
National    Standard     Steel    Trap     Doors 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket     Insulation 

Tucork    Insulation     for    Car     Floors 

Tuco     Floor    Plate    Preservative 

Rclipse    Deck    Sash    Ratchets 

Steel    Car    Sheathing,    Panels    and    Slats 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

Brown     Window    Sash    Weatherstrips 

PEOPLES   GAS  BUILDING 
CHICAGO 


z/aci/ic  .Giectmc  J^dway 
//^Ji\g.in  Oiv^ep  verminaL 


Making   Coal 

Produce   More 


TIY  compelling  the  boiler  to 
develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD    STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades   of    Tool    Steel,    and    the 

pioneers   in   the  manufacture  of   high   quality 

Vanadium  Steels. 


KING 


METALLIC 

for  Locomotive  Piston 
Rods,  Valve  Steins  and 
Air  Pumps. 

Reg.    U 


PACKINGS 

King     Sander 

Security     Latcll 

King    Indestructible    Oil    Cup^ 

King    Hand    Boring    Lathe 

GoUmar    Bell    Ringer 

Leach    Sanders 


THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA.  PA. 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 

PHILADELPHIA,  U.  S.  A. 


SELLERS 


Injector 

Indicator 

An  inexpensive  device  that 
permits  tlie  injector  to  be 
operated  at  the  actual  mini- 
mum capacity.  The  use  of 
this  device  enables  the  engi- 
neer to  operate  a  non-lifting 
injector  efficiently  without 
resortinsr  to  the  dangerous 
practice  of  leaning  from  the 
cab  window.  It  does  not 
blow  steam  into  the  cab,  and 
gives  immediate  notification 
when  the  injector  wastes, 
stops  feeding  or  "flies  off." 
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SINCE  1900 

For  almost  thirty  years,  Johnson  Bronze  has  success- 
fully served  the  railroads  of  this  section  with  high 
quality  products  and  prompt  deliveries. 

Whether  the  order  calls  for  car  brasses,  engine  brasses, 
general  steam  castings,  miscellaneous  bronze  bushings 
or  cored  and  solid  bar  bronze,  you  can  be  sure  it  will 
be  handled  with  dispatch  and  that  the  product  delivered 
will  be  up  to  specification  in  every  detail. 

Write  for  Catalog 


BUSHINGS  BEARlNVS  BAR     BRONZE 


New  Castle,  Pa. 


BRAKE  BEAMS    ""-"^^ 

*^*^''  ■'**■'-■       *-^*-«^   «.*T*^^       Built-Up  Types 
AND 

Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


ESTABLISHED    1884 


SIPE'S  JAPAN  OIL 


Strengthens,     Dries     and     Waterproofs; 

Add    Sipe's    Japan    Oil    and    Improve    the    Paint." 
IN     DAILY~USE     BY    ALL    LEADING     RAILROADS     IN     THE     UNITED     STATES 


Manufactured    Only    By 


Chicago,  III.  JAMES  B.  SIPE&  CO.  Pittsburgh,  Pa. 


The  O&C  Company,  90  West  St.,  N.  Y.  C. 

Peoples  Gas  Building  -         -        Chicago 

Railway  Exchange  Building       -      St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SOUTHERN  WHEEL  COMPANY 

A.  R.  A.  850  LB. 

SINGLE  PLATE  CHILLED  TREAD  WHEELS 

FOR 

70  TON  CARS 


Our  tests  determine  the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 


30  Church  St.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


M 


Used  by  the  Officers  of  all  Railroads  on 

The  North  jimerican  Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,  $2.50 

Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  freight  and  passenger  ears  of  the  Railways  and 

Private  Car  Companies  in  the  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum.  Single  Copies,  $2.00. 


THE  RAILWAY  EQUIPMENT  AND  PUBLICATION  CO.        r 

J.  ALESANDP:K  BIIOWN,  Vlce-Presldent  and  Manager 
424  West  33rd  Street  New  York 


MAY  we  not  have  the  opportunity  to  save  you  half 
your   packing   cost?      One-half   set  is   all   that   is 
necessary   when    renewing   packing,    with    excep- 
tions so  few^  they  do  not  count. 

Let  us  extend  the  life  of  your  piston  rods  fifty  per 
cent  by  not  turning  or  grinding  them. 

The  Paxton-Mitchell  Metallic  Packing  will  pack  its 
own  wear  steam  tight  until  a  rod  has  been  reduced 
one-quarter  of  an  inch. 


Our  representative  will  call  upon  request 
to      explain     these      economies      to     you. 


'The  Packing  That  Packs" 


THE  PAXTON-MITCHELL  CO. 

OMAHA,  NEBR. 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  0/^/ce.rr— Cleveland,  O., 


100%    EFFECTIVENESS    IN   WATER   TREATMENT 

Call  upon  DL-arborn  Laboratories  and  Engineering  Service 
for  consultation  on  your  water  problems.  Learn  about  the 
effectiveness  of  Dearborn  Treatment  and  Dearborn  Treat- 
ing  Plants. 

DEARBORN    CHEMICAL    COMPANY 

310    S.    Michigan    Avenue,    Chicago  20.5    East    42nd    Street,   New    York 

Farmers    Bank    BIdg.,    Pittsburgn 


^t,G/r(>om 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 

BALL'S         OXOLIN         B.  C. 

Varnish  Remover       nEGisxERED  Spirits 

TWTi?      Tr\r»  AT        r>  A  ¥VTnr      /^¥t  ■ 


THE     IDEAL     PAINT     OIL 


Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.  Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter  in   weight  with  increased   strength. 

Schaefer  Equipment  Co 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


V\ ALCO 

'^r^^^^^pr       REVERSE 
^^^SsSr-^  GEAR 

"THE  Alco  Reverse  Gear  was  designed  to 
'■  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 


►JhJhJhJ. 

if 


NILESBEMENTPOND 

MACHINE  TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine    Tools,    Small    Tools    and    a    complete    equipment  x 

of    M.    C.    B.    Gauges    can    also    be    furnished. 

Write    for    Catalogs. 


Niles-Bement-PondCo.lllBroadway.NewYork  ^ 

Dk/isions  of  niles-bement-pond  company 

The  Niles  To?»' Works  Company, //otniiton,  Ofcto  Niles  Gear  Company  *•'* 

Ridsrway  Machir-  Company,  Ridgway,  Pa.  Ill  Broadway,  New  York  ^[ 

Pratt  and  Whitney  Company,  Hartford,  Conn.  Pittsburgh  Office  i  ^ 

Nile*  Crane  Corporation,  Philadelphia,  Pa.  Empire  BuHding  * ' 

X 
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This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 


w 

rwESTIMOHOUSE"> 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburgh,  Pennsylvania 


Simplifying  Locomotive  Construction 


IN   the   building   of  locomotives   and   tenders,   certain 
details  which  usually  have  been  bolted  and  riveted 
can    now    be    welded,    with    the    result    that    repairs 
are    simplified   and    maintenance    costs    are    reduced. 

This  welding  method  of  construction  increases  struc- 
tural strength  and  has  many  other  advantages.  Full 
information  on   request. 


The   Baldwin   Locomotive  Works 

Philadelphia 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    M?Wr^^ p^  Steel  Springs 

Steel  Tires  \l;l^j-l';B   Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPAN 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO         NEW  YORK     PORTLAND       SAN  FRANCISCO      PITTSBURGH 
BT.    LOUIS  HOUSTON  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED-WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive  oxygen   from   feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


WORTHINGTON 


Literature,  further  describing  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON   PUMP   AND   MACHINERY   CORPORATt/^*' 

Railway     Department 


W  orthington    Works:    Harrison,    New    Jersey 


District     Offices    in    S4     Cititc 


Factors  that  Increase 
Locomotive  Effectiveness 
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92^e  Locomotive 

BOOSTER 


Franklin  Railway  Supply  Cb.,Inc. 

17  East  Forty -Second   Street,    New  York 

CKicaqc,  'W.  St.  Louis,   Mo.  San  Ft-ancisco,  cac 

332   S.MicKiqan    Ave.  Doatmens  Bank  BIdq.  774  Monadnock  Bld^. 

Franklin  Railwaij   Supplij    Companij,   Limited,    Montreal         _^ 
'^      Export  Department  — International  Railwai|  Supply  Co. 
30  CKurck  Street,    New  "York 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NU-TATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 
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a 


Nicholson  Thermic 


ECONOMY 

Increased     heat     transfer    due    to     bringing     all 
the    water    in    contact    with    heating    surfaces. 

LOCOMOTIVE  FIREBOX  CO., 

310  S.  Michigan  Ave.,  Chicago,  IlL 
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Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT     ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 


J.  G.  PLATT,  President  and  General  Manager 

OFFICE     AND     WORKS:  y     ttt      ELLET 

Vice  President 


SM    DORCHESTER    AVENUE 

SO.    BOSTON.    MASS. 


The  Buckeye  Steel  Castings  Co. 


COLUMBUS  ifc^PiSpBlHBB^       ^'^'  P^UL 

NEW  YOUK       ^^^^^fJ^^Sff^^^  LOUISVILLE 

CHICAGO  ^KmB/kmf^^  LONDON 


'BUCKEYE"  Yoke  and  Draft  Attachments 


FORT  PITT  SPRING  COMPANY 

PITTSBURGH,  PA. 

C  D  D  I  M  P  Q    BOTH  COIL 
0  r  n  I II  U  O    &  ELLIPTIC 

For  Railroad  Service 

ALLOY  SPRINGS  A  SPECIALTY 


Malleable 

CASTINGS 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE  TESTS 

for  15  months 

1104  Consecutive  Heats 

Tensile     Strength.     Yield     Point     Elong.     % 
Lbs.    per    sq.    in.   Lbs.   per   sq.    in.      in    2    in. 

HIGH        60952  39639  27.5 

LOW         56550  37679  23.9 

This  Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Send  Blue  Prints  for  Estimates 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 
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American  Brake  Shoe  &  Foun- 
dry     Co 


American     Locomotive     Co 

American    Steel    Foundries 

Baldwin     Locomotive     Works.... 

Ball     Chemical     Co 

Briggs    &    Turivas 

The    Buckeye    Steel    Casting    Co. 

Camel     Sales     Co 

Chicago    Railway    Equip.    Co 

Davis    Brake    Beam     Co 

Dearborn     Chemical     Co 

Flannery     Bolt     Co 

Fort   Pitt    Malleable    Iron    Co 

Fort    Pitt    Spring    Co 

Franklin    Rwy.    Supply    Co..    Inc. 

General   Refractories   Co 

The    Gould    Coupler    Co 

Grip     Nut     Co 

Hagan,    George    J.    Com- 
pany     Inside    Front 

Hale    &    Kilburn    Co 

Hunt-Spiller     Mfg.     Corporation 

Johnson     Bronze    Co 

The    Kerite    Insulated    Wire 
&    Cable    Co.,    Inc 


Page 


XVIU 

viii 


XVllI 

xiii 


Cover 

XX 


Locomotive    Firebox    Co. 
Nathan    Mfg.    Co 


National    Malleable    and    Steel 
Castings       Co 


Niles-Bement-Pond     Co.. 


Z''-s   Okonite-Callender    Cable 
•t,-.>mpany    Front 

Paxtcr.-Mitchell     Co 


Cover 


NAME  Page 

Penn    Iron    &    Steel    Co Front  Cover 

The    Pocket     List    of    Railroad 

Officials      iii 

Pressed   Steel   Car    Co xviii 

The    Q    &    C    Co ii 

Railway  Equip't.  and  Publication 

Company     ••' 

Railway    Steel    Spring    Co xvii 

Reymer     &     Bros.,    Inc ii 

Safety  Car  Heat.  &  Lighting  Co...  xvii 

Schaefer     Equipment     Co v 

Wm.     Sellers    &    Co..    Inc xxiii 

Sipe,    James    B.,    &    Co ii 

Southern    Wheel     Co iii 

Standard  Safety  Nut  Corp.  Front  Cover 

Standard    Steel    Car    Co xix 

Standard    Steel    Works    Co viii 

The    Standard    Stoker    Co xxi 

Steel    Car    Forge    Co Front  Cover 

Stucki     Co.,     A iii 

The    Superheater    Co Front  Cover 

The    Symington     Co v 

Tuco    Products    Corp xxii 

Union    Spring   &    Mfg.   Co xiv 

Union    Steel    Casting    Co xix 

U.     S.    Metallic    Packing    Co xxii 

Vapor    Car    Heating    Co.,    Inc xix 

Vulcan    Crucible    Steel    Co xxii 

Westinghouse    Air    Brake    Co vii 

Westinghouse    Eiec.  &  Mfg.     Co.  vi; 

Worthinjton     Pump     and     Ma- 
chinery     Corporation     ix 


LOW  COST  PROTECTION 

Afforded  By  the 

CRECO  BOTTOM  ROD  GUARD 


Simply  drive  it  on  the  brake  beam. 
It  locks  in  place  and  cannot  rattle. 
Positively  prevents  fallen  bottom  rods. 
Low  in  price  and  application  cost. 


Chicago  Railway  Equipment  Co. 


CHICAGO 


Union  Spring  & 
Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH   OFFICE 
2001    CLARK  BUILDING 


NEW  YORK  ....  50  Church  Street 
CHICAGO  .....  Fisher  Building 
RICHMOND,  VA.  -  -  -  Mutual  Building 
LOUISVILLE,  KY.  -  -  -  42  Todd  Building 
BALTIMORE,  MD.  -  -  -  Munsey  Building 
PHILADELPHIA,  PA.  -  226  South  15th  Street 


OFFICIAL     PROCEEDINGS 

Of 

The  Railway  Club  of  Pittsburgh 

Organized     Octoher    18.     1901 

Published     monthly,    except     June.    July    and    August,     by    The    Railway     Club    of 

Pittsburgh,    J.     D.     Conway.     Secretary.     .515     Grandview     Ave..     Pittsburgh.     Pa. 

Entered     as     Second    Class     Matter     February    6.     191.5.     at    the     Postoffice     at     Pittsburgh, 

under    the    Act    of    March    3.    1879. 
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OFFICERS    FOR    1928-1929 
President 
W.    S.    McABEE. 
Vice    President.    Union    Railroad    Co..  ^ 

East    Pittsburgh,    Pa. 
First     Vice     PrPsnJent  Secretary 

E.    W.    SMITH.  J.    D.    CONWAY. 

Vice    President.    Pennsylvania    Railroad,  1841    Oliver    Building, 

Pittsburgh.    Pa.  Pittsburgh,    Pa. 

Second    Vice    President  Treasurer 

PROFESSOR    LOUIS    E.    ENDSLEY.  E.    J.    SEARLES. 

Consulting    Engineer,  Schaefer    Eciuipment    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Executive    Committee 

FRANK    J.    LANAHAN,    Pres..    Fort    Pitt    Malleable   Iron    Co..   P.    O.    Box    1054,   Pgh..    Pa. 

A.    STUCKI.    Engineer,    A.    Stucki    Company,    419    Oliver    Building,   Pittsburgh.    Pa. 

SAMUEL    LYNN.    Superintendent    Rolling    Stock.    P.    &    L.    E.    R.    R.,    McKees    Rocks,   Pa. 

D.  F.    CRAWFORD,    Consulting    Engineer.    5243    Ellsworth    Avenue.    Pittsburgh.    Pa. 
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Membership    Committee 
J.    E.    HUGHES.    Superintendent.    P.    &    L.    E.    R.    R..    Pittsburgh.    Pa. 
J.    L.    CUNNINGHAM,    Supt.    Motive    Power,    Pennsylvania    Railroad,    Pittsburgh.    Pa. 
C.    M.    WHITE.    Asst.    Gen.    Supt.,    Jones    &    Laughlin    Steel    Corporation,    Aliquippa,   Pa. 
A.    F.    COULTER,    Master    Car    Builder.    Union    Railroad    Company.    East  Pittsburgh.    Pa. 
OTIS  R.   HALE.   Dist.  Sales   Mgr..   American    Locomotive   Co.,   Farmers   Bk.  Bldg.,  Pgh.,  Pa. 

E.  A.    RAUSCHART.    Mechanical    Superintendent.    Montour    Railroad.    Coraopolis,    Pa. 

T.    E.    CANNON,    Gen.    Supt.   Motive   Power   and   Equipment,  P.    &    W.   Va.    Ry.,   Pgh.,    Pa. 
GUY    M.    GRAY,    Superintendent    Motive   Power,    B.    &    L.    E.    R.    R..    Greenville.    Pa. 
C.    E.   PEIFFER,    Ma.ster    Car    Builder,    B.    R.    &    P.    Ry..    Du    Bois,    Pa. 
J.    S.    LANAHAN.    Vice    President.    Fort    Pitt    Malleable    Iron    Company.    Pittsburgh,    Pa. 

Subject    Committee 
J.    A.    RALSTON,    Mechanical    Engineer,    Union    Railroad.    Frick    Annex    Bldg.,    Pgh.,    Pa. 
A.    M.    CANDY,    General    Engineer,    Westinghouse    Electric    &    Mfg.    Co.,    East    Pgh.,    Pa. 
KARL    BERG,    Asst.    Supt.    Motive    Power,    P.    &    L.    E.    R.    R..    McKees    Rocks,    Pa. 

Finance  Committee 
JOHN  B.  WRIGHT.  Asst.  to  Vice  Pres..  Westinghouse  Air  Brake  Co..  Wilmerding,  Pa. 
T.  M.  BLAKLEY,  R.  F.  of  E.,  Pennsylvania  Railroad,  lOt  Emerson  Ave..  Aspinwall,  Pa. 
J.  H.  CARROLL.  JR..  Freight  Traffic  Mgr..  B.  &  O.  R.  R.,  921  Oliver  Bldg.,  Pgh..  Pa. 
W.  P.  CUNNINGHAM,  Supt.  Mo.  Power.  Monongahela  Ry..  3169  Ashlyn  St.,  Pgh.,  Pa. 
W.    C.    HANSEN,    Sales    Engineer,    A.    Stucki    Co.,    419    Oliver    Bldg.,    Pittsburgh,    Pa. 

Entertainment    Committee 
NORMAN    ALLDFRDICE.    Pres.    &    Treas..    Arch    Machinery    Co.,    Inc..   Park    Bldg..    Pgh. 
CHARLES   ORCHARD.    Special    Agent,   Traffic    Dept.,    Carnegie  Steel    Co.,    Pittsburgh,    Pa. 

F.  M.    BROWN,    Superintendent,    P.    &    L.    E.    R.    R..    Pittsburgh,    Pa. 

Reception    Committee 
A.    B.    SEVERN.    Sales   Engineer,    A.    Stucki    Company,    419    Oliver    Bldg.,    Pittsburgh,    Pa. 
L.    V.    STEVENS.    President,    Marine    Manufacturing    &    Supply    Co..    Pittsburgh.    Pa. 
O.  L.  WRIGHT.  Dist.  Mgr.,  The  Duff-Norton     Mfg.  Co..  421  Chestnut  St.,  Philadelphia,  Pa. 
CHARLES  J.    NIEMAN.    Secretary    &    Treasurer,    Penn    Iron    &    Steel    Co..    Creighton,    Pa. 
GEORGE    F.    LAURENT,    Sales    Eng'r.,    Fort    Pitt    Malleable    Iron    Co..    Pittsburgh.    Pa. 
A.    B.    WHITE.    Superintendent,    B.    R.    &    P.    Ry.,    Punxsutawney,    Pa. 
F.    I.    SNYDER,    Vice    Pres.    &    Gen.    Mgr.,    B.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

Past    Presidents 

*J.    H.    McCONNELL October,        1901,  to  October,   1903 

*L.     H.     TURNER November,   1903,  to  October.   1905 

F.     H.     STARK November,   1905,  to  October,   1907 

*H.    W.     WATTS November,   1907,  to  April,       1908 

*D."    J.    REDDING November,   1908,  to  October,   1910 

*F.'     R.     McFEATTERS November,   1910,  to  October,   1912 

A.     G.     MITCHELL ■ November.   1912.  to  October,   1914 

*F.    M.     McNULTY - November,   1914,  to  October,   1916 

J.  '  G.     CODE _ November,   1916.  to  October,   1917 

*D.     M.     HOWE November,   1917,  to  October,  1918 

*J.'   A.    SPIELMANN November,   1918,  to  October,   1919 

II.    H.    MaXFIELD - November,   1919.  to  October,  1920 

FRANK    J.     LANAHAN November,   1920,  to  October,   1921 

SAMUEL     LYNN November,   1921,  to  October,   1922 

D.     F.     CRAWFORD November.   1922,  to  October,   1923 

GEORGE    D.    OGDEN November,   1923,  to  October,   1924 

A.     STUCKI November,   1924,  to  October,   192.'i 

F.  G.    MINNICK November,   1925,  to  October,   1924 

G.  W.    WILDIN November,   1926,  to  October,   1927 

e!    J.    DEVANS _ - November,   1927,  to  October.  1921 

* — Deceased. 

Meetings    held    fourth    Thursday    of    each    month    except    June,    July    and    August. 


PROCEEDINGS  OF  MEETING 
MAY  23,  1929 

The  meeting  was  called  to  order  at  the  Fort  Pitt  Hotel  at 
^  :0(i  o'clock  P.  M.  (Eastern  Standard  Time)  by  the  Secretary, 
owing  to  the  absence  from  the  city  of  President  W.  S.  AIcAl^ee. 
Past   President   D.   F.   Crawford   was   called   to   the   chair. 

The  following  gentlemen  registered: 


:\IE  AIDERS 


Allen,  Harvey 

Altsman.    \\'.^  H. 

Ambrose,   W.    F. 

Hair.  J.  K. 

Ball,  Fred  M. 

Berg,  Karl 

Blair,  John    R. 

Blakley.  T.   AI. 

Bowen,  James   T. 

Brady,  T.  Joseph 

Brinkhoff.    W.   H 

Burel,  \V.  C. 

Campbell,  J.  T. 

Cannon,  T.  E. 
Carson,    John 
Chalker,'A.   R. 
Christy.    F.   X.     " 
Cipro,    Thomas 
Conway,  J.   D. 
Cotter,  George  L. 
Courtney,   H. 
Crawford,   D.    F. 
Crenner,  J.  A. 
Crispen,    Raymond    B. 
Croke,   Thomas   F. 
Cunningham,  J.   E. 
Cunningham,   R.   E 
Dambach,   C.   O. 
Davis,   Charles   S. 
Dempsey.   P.  W. 
Dennis,  J.   G. 
Diven,  J.    B. 
Donaldson,    Warren    .\. 
Eagan,   D.   F. 
Edwards,    C.    H. 
Egan.  J.  T. 
Emery,   E. 
En   Dean,   J.   F. 
Endslev.    Prcjf.    Louis   E. 


E\ans,    E. 

Fair,   Charles 

Farrell,  G.  R. 

Farrington,    R.   J. 

Fenton,   H.   H. 

Fischer,   G.   E. 

Fisher.    E.    AL 

Flinn,  R.  H. 

Flynn,   E.    E. 

Frauenheim.    A.    AE 

Gabriel,   E.  J. 

Garant,   E.   j. 

Geisler,  Joseph  J. 

Gilg,   Henry   F. 

Glessner,  George  P. 

Goda.   P.   H. 

GofTf,   J.   P. 
Gordon,    George    A. 
Gorman,   Charles 
Gray.   Guy   M. 
Grieve,   R.   E. 
Hale,   Charles  E. 
Hamliton,   William 
Hansen,  \V.  C. 
Harris,  Francis  C. 
Hastings,  \V.  S. 
Henry,  C.  L. 
Herrick,    A.    S. 
Hilstrom,  A.  V. 
Holmes,  E.  H. 
H(nvard,  L.  F. 
Huber.  H.   G. 
Hughes.  J.  E. 
Hykes,  W.   H. 
Johnson.    E.   A. 
Keefe,  E.  A. 
Kellenberger,   K.    E. 
Kellv,   L.   J. 
Kellv.    T.    P. 
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Kclchpel.    I'aul    A. 
Kirki)ati"ick,  R.  L. 
Kummcr.    Joseph    II. 
Lanahan,  J.   S. 
Laurent.   J(isc])li    A. 
l.cckey.   Jvalph    F. 
Lewis.  ^Lilcolni   1'. 
Lobe/.,  r.  L. 
Liuldy.    W.   E. 
Ludgatc,    JJ.    A. 
Lynn,    Samuel 
M'arlow.   G.  A. 
Merscher,  John 
Miller,   I. 
Mills.   C.   C. 
Mitchell.  J.  G. 
Moir,  W.  B. 
Molyneaux.    Dawes   S. 
Morris,  J.  H. 
Mover.   Oscar   G.   A. 
Mu'ir.  K.  Y. 
Myers.    W".    II. 
McCauley,  \\'illiam 
McDonald,  John 
McGaw.    W.    L. 
McHugh.  C.  A. 
Mclntyre.   R.   C. 
McLau-hlin.    H.    B. 
McMillan,   A.    P. 
McXelty.  A.   P. 
Nieman,    Harry    L. 
Nelson,  W.  M". 
Xess,   H.   S. 
Orchard.  Charles 
Osborne.   A\'.   J. 
O'SuUivan,  John  J. 
Passino.   F.    ]. 
Paisley.  F.  R. 
Passmore,   H.   E. 
Post,   F.    H. 
Prince,  All)crt 


ka]>..|d.    W.   E. 
Ralston,   J.    A. 
Rauschart.  E.  A. 
Reddick.    Warren    E. 
Redding-,   P.  E. 
Redding.  R.  D. 
Reese,  O.^  P'. 
Reeyes,   (leorge 
Rogers.    Robert 
Schmitt.  Raymond  V. 
Scott,  James  C. 
Seiss.  \\'illiam  C. 
Semethy.    J. 
Seroky,    Edward    A. 
Seyern,   A.    B. 
Shannon.    David    E. 
Sharp,  II.  W. 
Sheridan.  T.   F. 
Simons,   Philip 
Snyder,    F.    L 
Stanford,    E.    R. 
Sterling.  C.   C. 
Stine,    D.    H. 
Stoffregen.    Louis    E. 
Sutherland.   Lloyd 
Trance,  F. 
Tucker,   John    L. 
Van    Vranken.    S.    E. 
Van  Wormer,  G.  ]\L 
\'erret,   Roy   H. 
Warner,  E.  O. 
Waterman,   E.   H. 
Welch,   E.   M. 
W^est,   G.   S. 
W^heatlev,   William 
White,  A.   B. 
W^ood,   E.   H. 
W'oodward,  R. 
WVight,   O.   L. 
WA^ke,   T.   W. 
Zifian,  R.  F. 


VISITORS 


Battles,   D.  J. 
Beals,    R.    E. 
Bittner.   George 
Bishop,   H.   G. 
Blose.  B.  H. 
Bone.   H.   L. 
Boyden.   J.    A. 
Brehau}-.   Joseph 


Push.  D.  A. 
Campbell.   Harry  \'. 
Carruthers,  G.  R. 
Challingsworth,    W.   T 
Clark,  Homer 
Clebansky,  J.    E. 
Cogan,    J.    E. 
Crouser,   C.    S. 


12: 


DeLamater,   V.    N. 
Dickson,   Kenneth 
Dickinson,  T.   B. 
Downes,  D.  F. 
Dudley,  J.  C. 
Durham,   C.  W. 
Ensheimer,   Louis 
Evans,  \Mlliam  R. 
Everstine,  A.  Perry 
Fanard,  James 
Farley,   E.   L. 
Farrington.  Arthur   R. 
Fendner.  G.   C,  Jr. 
Ferree.   J.    \\  . 
Finucan.    William    L. 
Fouse,  Ross  G. 
Fralich,   John    S. 
Gaking,  J.  C. 
Glass.   R.    M. 
Gt)odwin,  Arthur 
Hauhner,   Jacob 
Heer,    Walter 
Himmelright,    R.    J. 
Horton,   H.   R. 
Huston,    F.    T. 
Johnston    P.    B. 
Ivelley,    Sam. 
Kemp.  E. 

Kusserow.   Fred  W. 
Leax.  John 
Lewis.    S.    B. 
Lintelhurst,  James  G 
Loughry.  R.  P. 


Y 


E. 
W. 


Manning',  J.  F.,  Jr. 
Maples,   Frank 
Martin.   J.    N. 
Masters,    Charles 
.Mattingley.   E.   H. 
Alorris.  Edg'ar  L. 
McClain.   Alexander 
Xewlin.    Charles 
Olesen.  William 
O'Neal.   M.   C. 
Oschman,  \\'illiam 
Purnell.   Thomas    F. 
Rambo.    [.    \\. 
Raub.   K." 
Reed,  M.  R. 
Reid,    fame:- 
Rhoads.  G.  A. 
Richardson.   E.   F. 
Rockwell.   B.  S. 
Savre,   F.   X. 
Sh'irk,   J.    H. 
Sh rover.  J.   H. 
Smith.  Robert  B. 
Smith.    Sion    B. 
Spindler.   D.   G. 
Spotts.   A. 
Stout.   E.   B. 
Sohrie,   N. 
Sullivan,    Dan. 
A\'halen,  James  J. 
W^ilson,  Lee 
AWay.  R.  W. 
Wright.   L  L. 


The  call  of  the  roll  was  dispensed  with,  the  record  of  at- 
tendance  being'  obtained    throug'h   the   registration    cards. 

The  reading'  of  the  minutes  of  the  last  meeting"  was  dis- 
pensed with,  as  they  have  appeared  in  ]M-inted  form  and  lieen 
distributed  to  the  members. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

P»yrne,  \\'illiam  L.,  Carpenter  &  Byrne.  House  Building.  Pitts- 
burgh, I'a.     Recommended  l)y  J.  S.   Lanahan. 

Everstine,  A.  Perry.  Accounting  Engineer,  P.  cK;  W.  \'a.  Ry.. 
\\'abash  Building.  Pittsburgh,  Pa.  Recommended  by  A.  1. 
Derr. 

O'Boyle,    Charles    AL.    President.    Royal    Railway    Supply    Com- 
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])anv,   !M)   West  Street,   Xevv   ^^)^k,   X.   ^^      Jxeoomniended   1)>' 
j.    S.    Lanahan. 
Wilson,    Lee,    rresident,    xXational    I'ovver    Supply    C()ni])any.    In- 
vestment  r.uiklini^-,   Pittsburj^ii,   i'a.     Recommended  by  E.  A. 
Rauschart. 

CHAIRMAX:  These  applications  will  be  referred  to  the 
Executive  Committee  in  accordance  with  the  rules,  and  upon 
approval  by  them  the  gentlemen  named  will  become  members 
without  further  action. 

Is  there  any  further  business?  If  not,  we  will  proceed  to 
the  paper  of  the  evening'.  We  are  to  have  the  pleasure  of  hear- 
ing Mr.  J.  M.  Xicholson,  Fuel  Conservation  Engineer  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway,  wdio  will  address  the 
Club  upon  the  subject  of  the  "Utilization  of  Locomotives,"  and 
it  will  be  illustrated  by  mo\'ing"  pictures.  I  have  had  the  plea- 
sure of  seeing-  some  similar  and  perhaps  the  same  films,  and  I 
assure  you  they  will  be  found  most  interesting-.  It  gives  me 
great  pleasure  to  introduce  to  you  Mr.  J.  M.  Nicholson,  who 
will    now    address    von. 


UTILIZATION  OF  LOCOMOTIVES 

By  J.   M.   NICHOLSON, 

Fuel  Conservation  Engineer,  The  Atchison,  Topeka  &  Santa  Fe  Railway 

System,   Topeka,   Kansas 

One  of  the  most  important  problems  confronting  railroads 
today  is  that  of  de^■ising  means  of  bringing  about  a  more 
economical  operation.  The  cost  of  operation  had  for  a  number 
of  years  been  increased  due  to  higher  wages,  increased  cost  of 
materail.  supplies,  etc.,  as  well  as  added  legislation  effecting  the 
carriers.  It  is  only  through  further  economy  in  operation  that 
these  increasing  costs  can  be  met,  because  the  structures  gov- 
erning the  rate  that  carriers  may  charge  for  their  ser\-ices  does 
not  keep  in  pace  with  the  increase  in  cost  of  the  major  items, 
which  go  into  the  cost  of  operation.  Economy  programs  are 
being  followed  in  every  line  of  operation,  and  considerable  study 
has  been  given  the  utilization  of  locomotives  in  order  to  secure 
maximum  service  from  each  locomotive. 

Some  K)  or  15  years  ago,  it  was  the  usual  practice  among 
railroads  to  assign  a  locomotive  to  each  engineer.  This  limited 
the    service   on    each    locomotive    to    that    performed    by    the    en- 
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,!;im'cr,  wliicli  was  usually  fnmi  ii.ddo  to  ."l.CiOii  ui'.los  ])er  umnlli 
in  throuj^h  frci.^ht  sci"\icc  and  l,"JOO  tn  l,S(l(l  miles  ])cr  month 
in  main  line  passen^^cr  scrxice.  \\  ith  this  operation,  a  loconio- 
li\c  would  lay  o\ci"  at  the  terminals  in  most  ca^es  from  10  to 
"i  I  hoiu-s.  waiting;'  for  the  enL;ineer's  turn  to  be  called.  Less 
than  six  hours  of  this  tinie  on  an  axerai^e  was  rccjuired  to  per- 
form the  necessary  work  on  the  locomoti\'e,  sii  that  the  re- 
mainder i)\'  the  dead  time  was  lost.  When  it  was  necessary  to 
take  the  locomotix'e  out  ol  service  for  hea\\'  runnin<;"  repairs  or 
for  .n'cneral  repairs,  the  crew  would  he  furnished  another  loco- 
motixe.  or  occasionallx'  would  la_\'  oti  while  the  locomoti\e  was 
in  the  shop.  This  operation  resulted  in  ij;"etting"  approximately 
■2,500  miles  per  nicmth  from  each  locomotive  in  throu.yh  freii^ht 
serxice,  and  a])])roximatel\'  l,.")00  miles  per  month  from  each 
jocomotixe  in  main  line  passenger  serxice. 

In  order  to  eliminate  the  excess  time  of  loconiotixes  axx'ait- 
inj4'  trains  alter  re])airs  xx'ere  completed,  a  ])roi;ram  of  pooling' 
locomotives  was  inaugurated,  in  order  that  the  locomotix-es 
could  be  furnished  for  serx-ice  on  the  first  train  after  the  repairs 
were  completed.  'I'his  in  many  cases  resulted  in  an  increase 
in  miles  ])er  locomotixe  of  ap[)roximatelx-  "i.")  ])er  cent  .  This  i)ro- 
gram  was  o])p(ised  by  engineers  because,  in  most  cases,  they 
xxould  be  furnished  a  different  locomotixe  each  trij).  This  plan 
of  operation  xvas  devehiped  to  \xhere  the  maintenance  work  on 
locomotives  xvas  centralized  at  one  terminal,  and  the  locomotixe 
given  only  such  attention  at  the  turn-around  terminal  as  was 
necessary  to  return  to  the  maintenance  terminal.  h'rom  this 
operation  it  x\as  dexeloped  conclusively  that  locomotives  xvould 
make  a  greater  mileage  than  was  made  by  engine  crews,  with- 
out it  being  necessarx'  to  make  re])airs  to  the  locomotive. 

The  next  important  step  xvas  to  extend  the  locomotive  runs 
ever  two  or  more  engine  crew  districts,  and  xxith  this  opera- 
tion, man}-  of  the  freight  and  i)assenger  locomotix^es  make  from 
txx'o  to  three  times  the  mileage  made  by  engine  crews.  It  is 
nitt  uncomnuMi  ;it  the  jirescnt  time  for  a  freight  locomotixe  to 
make  (i.OOO  miles  per  month,  or  a  passenger  locomotive  l."),000 
miles  per  month.  Locomotives  making  this  mileage  are  in  pro- 
ductive   service    apprciximately    -")()    per    cent,    of    the    time. 

The  modern  heaxy  freight  or  passenger  locimiotive  built 
today  represents  a  first  cost  of  approximately  $1 00.000.00.  Cor- 
recting this  amount  for  increased  c<^st  of  labor  and  material, 
the  same  locomotix-e  in  I!)].-)  xxould  haxe  cost  a])proximately 
.$.■>(), 000. 00.     This  increased  cost  of  inxestment   in   locomotixes   is 
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one  of  the  inii)nrtaiit  reasons  for  cxtendini^-  every  possible  ef'fort 
to  increase  the  ntili/.alii  ui  of  h)comoti\es.  Ivaeli  locomotive 
sa\'ed  b\-  increased  utilization  of  existing;'  ioconiotixes  results 
in  a  sa\inL;-  of  this  cai)ital  expenditiux',  alonj^  with  interest, 
depreciation,   taxes,   etc. 

One  of  the  principal  economies  resulting  from  extended 
locomotive  runs  is  the  reduction  in  cost  of  locomoti\e  repairs, 
as  well  as  the  cost  of  handling  locomotixes.  most  of  which  is 
usuallv  made  at  the  intermediate  terminal  1)\-  a  reduction  in 
force.  it  is  necessary  at  such  point>  to  hll  lubricators  and 
grease  cups,  and  supply  the  locomotive  with  fuel,  water  and 
sand.  Work  performed  by  roundhouse  forces,  which  is  elim- 
inated in  through  run  operatiim  at  intermediate  points,  consists 
of  knocking  fires,  handling  locomcjtives  in  and  out  of  the  round- 
house, inspecting  the  interior  of  the  boiler  and  the  machinery 
of  the  locomotive,  performing  such  work  as  is  found,  firing  up 
the   locomotive   for  service,  etc. 

The  reduction  in  force  that  may  be  brought  about  by  ex- 
tending locomotive  runs  will  vary  with  the  number  of  loco- 
motives handled  at  the  intermediate  terminal,  and  the  character 
of  work  which  has  been  performed  at  such  terminals.  With 
extended  loc(jmotive  run  operation  the  delayed  time  of  loco- 
motives  at    intermediate    terminals    is    materially   reduced. 

It  is  an  established  fact  that  a  small  number  of  locomotives 
making  a  large  daily  mileage  can  be  maintained  at  a  lower  cost 
than  a  large  number  (jf  units  making  comparatively  low  mile- 
age. It  is  true,  of  course,  that  a  locomotive  making  600  miles 
per  trip  will  require  a  little  more  attention  at  the  end  of  its 
run  that  a  locomotive  making  only  half  that  mileage,  and  it  is 
also  true  that  the  shopping  periods  will  come  due  in  shorter 
intervals,  but  these  factors  are  not  objectionable.  It  is  recog- 
nized that  fewer  locomotives  in  service  results  in  less  capital 
investment  to  move  a  gi\-en  Inisiness,  and  in  addition,  such  fixed 
items  as  engine  handling,  tire  cleaning,  wiping,  testing,  inspec- 
tion, etc.,  will  be  necessary  on  fewer  locomotives  and  thus  the 
cost  is  considerably  reduced. 

Each  locomotive  in  the  assignment  on  extended  runs  should 
liave  a  specific  terminal  where  such  locomotive  is  to  be  main- 
tained, and  the  foreman  in  charge  of  this  terminal  should  be 
responsible  for  its  condition.  The  delay  at  intermediate  ter- 
minals and  turn-around  terminals  should  be  reduced  to  the 
minimum  and  the  locomotive  held  at  the  maintenance  terminal 
sufficient  time  ti)  perform  the  necessary  work  to  i)lace  it  in  con- 
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(litiiin  to  make  the  mund  trij)  witli  mininnini  attention.  This 
program  permits  the  concentration  of  repair  work  at  terminals 
where  the  most  modern  facilities  can  be  provided  and  will 
effect  economies  in  cost  of  locomotive  repairs,  handling"  of 
locomotives,  and  in  fuel  consumption.  The  extended  loco- 
motive run  has  ohxiated  the  need  in  many  cases  for  expensive 
inii)ro\ements  to  roundhouse  facilities  at  intermediate  terminals. 

Manv  railroads  have  adopted  the  ])olicy  of  making  thorough 
inspection  and  rejjairs  t(j  locomoti\es  at  the  time  of  monthly 
inspection.  ])lacing  locomcjtives  in  condition  to  run  to  the  next 
monthlv  inspection  period  with  a  minimum  terminal  delay  for 
repairs.  This  enables  quick  turning  of  the  locomotives  between 
monthly  inspection  periods  and  has  resulted  in  improved  con- 
ditions of  locomoti\es  during  this  term  of  service,  which  in- 
creases the  amount  of  productive  time  during  the  month. 

A  number  of  roads  have  made  trips  in  excess  of  1,(»(I0  miles 
with  a  locomotive  without  terminal  attention,  b}-  ])lacing  the 
locomotive  as  near  in  !<»<»  per  cent  condition  as  is  possilde  be- 
fore the  trip.  This  indicates  that  the  locomotive  is  capable  of 
running  over  several    divisions   if   properly   maintained. 

In  preparing  a  modern  locomotive  for  service  ai)proximately 
;').(»()(»  pounds  of  coal  is  required  to  fire  the  locomotive  up  and 
keep  up  steam  pressure  while  the  required  terminal  tests  on 
the  locomotive  are  being  made.  There  are  very  few  inter- 
mediate terminals,  where  a  locomotive  is  gi\en  roundhouse 
attention  that  the  stand-by  fuel  consum])tion  is  not  in  excess  of 
:5. ()(»()  pounds.  With  the  extended  run  operation,  a  large  per- 
centage of  the  fuel  consumed  at  intermediate  terminals  is  saved. 

The  operation  of  locomoti\es  on  extended  runs  has  de- 
\eloped  the  need  for  greater  lubricator  carrying  capacity  for 
valve  and  cylinder  lubrication  as  well  as  grease  cups  and  cellars 
for  grease  lubrication.  It  has  also  brought  out  the  need  for 
improvements  in  design  on  parts  of  the  locomotive  which  tend 
to  reduce  the  need  for  repairs,  a.^  well  as  the  time  necessary  to 
perform  such  work.  Some  of  the  more  important  items  con- 
sist of  flo.ating  rod  l)ushings,  solid  front  end  main  rod  brasses. 
im])roved  cylinder  packing,  improved  engine  truck  lubrication, 
floating  hub  liners,  larger  ash  pans  and  increased  capacity  of 
locomotive   tenders. 

To  secure  the  maximum  utilization  of  locomotives,  it  is 
important  that  close  co-ojx'ration  exist  between  the  Mechani- 
cal and  Operating  Deijartnu-nts  in  dispatching  loconioti\-es.  This 
is  necessarv  in   order  to  kee])  to  a  minimum   the   delax'ed   time  ti> 
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tlu'  locomotive  over  the  period  when  rfjjairs  are  c(iiii])lete(l  and 
the  locomoti\'e  is  ])lacetl  in  service.  Information  slioidd  he 
exehan<;ed  at  least  once  e\ery  eii^ht  hours  as  to  j)o\ver  that  will 
be  ready  and  trains  to  be  run,  so  that  the  roundhouse  foreman 
may  antieij)ate  the  locomotixes  needed  and  will  know  that  he 
has  a  dehnite  amount  of  time  for  certain  locomotives  needinj^' 
an  unusual  amomit  of  work.  [\y  ha\inj4'  a  delinile  time  that  a 
locomotive  will  be  needed,  the  roundhouse  foreman  can  make 
rei)airs  durinjif  this  lay-o\'er  which  would  otherwise  require  hold 
in^;'  the   locomotive   out  of  service   on   the   next   trip. 

Another  important  factor  is  the  reduction  in  the  boiler  and 
lirebox  rei)airs  brouy^ht  about  by  extended  locomotix'e  runs  due 
to  eliminating'  the  amount  of  cooling'  down  of  boilers  and  hring' 
up  at  intermediate  terminals.  It  is  generally  conceded  that  the 
strain  set  u])  by  cooling'  down  boilers  and  tiring'  them  up  is 
resulting'  in  boiler  leaks  of  as  much  conse(|uence  as  the  work 
performed  by  the  boilers.  'J'his  feature  has  resulted  in  an  in- 
creased mileage  between  periods  of  resetting"  Hues  on  locomo- 
ti\'es  operated  <in  extended  runs. 

In  order  to  intelligently  superx'ise  the  utilization  of  loco- 
motives, the  local  and  division  supervisors  should  have  infor- 
mation showing"  the  axerage  miles  per  active  locomotive  per 
day.  in  freight,  passenger  and  switch  service,  as  well  as  infor- 
mation showing  the  distribution  of  non-productive  time  from 
the  time  the  locomotive  arrixes  at  the  terminal  with  a  train 
until  again  leax'ing  the  terminal.  It  is  important  that  the  daily 
axerage  miles  per  active  locomotive  be  condensed  into  a  weekly 
report  and.  if  the  mileage  shown  is  lower  than  the  expected 
mileage  for  a  dixision,  the  niatter  should  be  investigated  to 
see  if  there  are  too  many  locomotives  in  serx^ice.  Such  a  con- 
dition will  al.so  be  reflected  by  the  reports  of  non-productive 
time  which  will  shoxv  either  excessive  time  undergoing  repairs 
or   axvaiting  trains   after   repairs  are   complete. 

The  fuel  furnished  locomotives  on  extended  runs  must  be 
uniffjrm  in  quality  and  of,  as  near  as  is  possible,  the  same 
burning  characteristics.  This  does  not  mean  that  a  high  grade 
fuel  is  necessary,  because  good  results  are  being  secured  with 
a  uniform  quality  of  coal  of  a  low  grade  where  suitable  grates, 
ash   pans  and  draft   appliances  are   i^rovided. 

Location  of  coal  chute  and  water  stations  has  an  important 
bearing  on  the  number  of  hours  required  to  mox-e  trains  from 
the  initial  to  the  hnal  terminal.  On  extended  locomtive  runs 
it    is    desirable    to    have    fuel,    xx'ater    and    sand    facilities    on    the 
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main  line  at  intermediate  terminals  where  such  faciHties  will 
avoid  ha\ing'  to  take  locomotives  to  the  roundhouse  for  atten- 
tion. This  brings  about  the  need  for  pro\'iding'  facilities,  in  so 
far  as  is  possible,  which  will  serve  both  the  terminal  and  the 
main  line. 

To  secure  the  maximum  ton  miles  in  freight  service  or  pas- 
senger car  miles  in  passenger  service,  it  is  necessary  that  the 
locomotive  be  loaded  to  its  maximum  tonnage  consistent  with 
speed.  The  factor,  gross  ton  miles  per  freight  train  hour,  is  a 
commonly  accepted  measure  of  locomotive  performance  in 
freight  service  and  this  item  on  practically  all  of  the  railroads 
has  shown  material  improvement  in  recent  years.  Considerable 
improvement  in  the  speed  factor  has  been  made  as  the  result 
of  reduction  in  delayed  time  between  terminals. 

In  switching-  service  the  engine  and  yard  crews  are  assigned 
to  eight  hours'  work.  Locomotives  in  many  cases  are  working 
two  and  three  consecutive  eight-hour  tricks  before  being  turned 
into  the  roundhouse  for  repairs.  This  program  materially  in- 
creased the  utilization  of  switch  power  and,  where  crews  are 
changed  in  the  yards,  a  material  saving  is  made  by  avoiding 
the  need  for  the  locomotive  moving  to  and  from  the  yard  to 
the  enginehouse.  Considerable  fuel  saving  results  from  this 
operation  in  that,  with  the  ordinary  cjuality  of  coal,  locomotives 
can  work  16  to  24  hours  without  having  to  clean  the  fire. 

It  is  the  policy  of  railroads  to  follow  a  progressive  program 
in  securing  new  locomotives,  and  retiring  obsolete  locomotives, 
or  locomotives  which  no  longer  meet  the  service  requirements. 
New  locomotives  are  purchased  primarily  to  bring  about  a  re- 
duction in  cost  per  unit  of  transportation,  giving  special  con- 
sideration to  reduction  in  cost  of  repairs  and  fuel  consumption. 
It  is  found  that  in  most  cases  new  locomotives  bring-  about  sub- 
stantial reductions  in  these  costs,  and  in  order  to  realize  the 
maximum  return  of  investment  therein,  the  practice  is  to  place 
new  locomotives  on  extended  runs,  or  w^here  maximum  utiliza- 
tion may  be  obtained.  The  maximum  use  of  modern  locomotives 
reduces  to  a  minimum  the  use  of  older  and  less  efficient  ones. 

The  operation  of  extended  locomotive  runs  is  now  quite 
general  on  all  railroads,  and  is  a  subject  given  much  thought 
and  study  during  the  last  five  years  in  both  passenger  and 
throug-h  freight  service.  Extended  locomotive  run  operation 
does  not  lend  itself  as  readily  to  main  line  hical  passenger  and 
freight  service,  or  branch  line  passenger  and  freight  service  as 
to  through  service.     Many  local  and  branch  line  trains  are  han- 
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(iled  l)v  pooled  and  rcj;iilarly  assii^ncd  locoiiK 'lives,  l)ecause  of 
the  fact  that  they  are  so  scheduled,  it  is  impossible  to  secure 
additional  service  from  the  locomotives  handling  these  trains 
during'  the  layoxer  period. 

The  Santa  Fe  Railroad  is  at  present  operating  "^l  extended 
locomotive  runs  in  freight  service  over  two,  three  or  four  engine 
crew  districts.  This  operation  in  practically  every  case  covers 
the  entire  through  freight  service.  The  longest  run  is  between 
Wellington.  Kansas  and  Clovis,  Xew  Mexico,  a  distance  of  41T 
miles  where  four  engine  crews  are  used  on  a  Mikado  type  loco- 
motive burning  fuel  oil.  The  longest  coal  l)urning  run  in  freight 
service  is  from  La  Junta,  Colorado,  to  Albuquerque,  Xew  Mexico, 
a  distance  of  348  miles  in  which  three  engine  crews  are  used 
with  a  Santa  Fe  type  locomotive.  In  passenger  service  22  loco- 
motive runs  are  operated  with  from  two  to  five  locomotive 
crews  and  these  runs  involve  all  of  the  through  passenger  trains. 
The  longest  run  in  oil  burning  service  is  from  Kansas  City, 
Missouri,  to  Clovis,  Xew  Mexico,  a  distance  of  678  miles  in 
which  five  crews  are  used.  The  longest  run  in  coal  burning 
service  is  from  La  Junta,  Colorado,  to  Winslow.  Arizona,  a 
distance  of  63T   miles  in   which  five   crews  are  used. 

The  policy  of  the  Santa  Fe  Railroad  is  to  increase  the 
number  of  extended  locomotive  runs,  and  a  gradual  improve- 
ment is  being  shown  in  the  average  miles  per  active  locomo- 
tive. This  program  has  also  resulted  in  economies  in  cost  of 
locomotive  repairs,  handling  of  locomotives  and  fuel  consumption. 
The  motion  pictures  to  be  shown  at  this  time  were  pre- 
pared by  the  Santa  Fe  Railway  Company  under  the  direction 
of  Mr.  John  Purcell,  Assistant  to  \Tce  President.  These  pic- 
tures consist  of  two  reels,  one  on  "Steam  Generation  and  Oper- 
ation of  the  Locomotive,"  and  the  other  on  "Terminal  Handling 
of  the  Locomotive."  They  were  prepared  for  the  education  of 
employes  and  have  been  shown  at  90  meetings  on  the  Santa  Fe 
System  with  a  total  attendance  of  T,96n,  or  an  average  attend- 
ance of  89  per  showing.  The  pictures  have  also  been  shown 
before  13  conventions  similar  to  this,  including  Railway  and 
Engineering  Clubs,  as  well  as  Universities,  with  a  total  at- 
tendance of  5.650. 

These  pictures  were  prepared  primarily  for  the  education 
of  the  young  men  in  engine  service,  as  well  as  those  in  Loco- 
motive Department  service.  The  story  told  by  these  pictures 
aids  in  the  education  of  such  employes.  The  same  information 
is   available   in   various   text   books,   which   are   studied   by    these 
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men.  The  pictures  create  a  lasting  imi)ressi()n  on  the  minds  of 
the  yoiint^er  employes,  which  will  be  beneficial  to  them  if  they 
continue  in  railroad  work,  as  it  is  said  an  average  indi\-idual 
remembers  al)out  l-")  per  cent  of  what  he  reads,  and  <S5  per  cent 
of  what  he  sees.  They  are  also  valuable  in  the  education  of 
iilder  employes,  whether  directly  (jr  indirectly  connected  with 
locomotive    work. 

The  locomotive  shown  in  these  pictures  is  the  standard 
Mikado  type  locomotive  used  by  the  Santa  Fe  Railway  Com- 
pany in  freight  service,  on  so-called  low  grade  territc^ries.  These 
locomotives  are  equipped  with  feed  water  heaters,  superheaters, 
brick  arches,  air  operated  hre  doors,  mechanical  stokers,  cross 
compound  air  pumps,  steam  operated  grate  shakers,  and  other 
modern  locomotive  de\'ices.  This  class  is  the  standard  freight 
locomotive  from  Chicago  west  as  far  as  La  Junta,  Colorado, 
Clovis,  New  Mexico,  and  Galveston,  Texas,  also  on  the  ter- 
ritory from  Helen  and  Albuquerque,  New  Mexico,  westward  to 
W'inslow,  Arizona.  Trains  \arying"  from  To  to  150  cars,  or  from 
■'),(I0()  t(j  (),(>()()  tons  are  handled  by  these  locomotives  over  the 
\arious  grades  encountered  through  this  territory.  This  class 
of  locomoti\'es  has  a  tractixe  eftOrt  of  ().'5,(iO(»  pounds,  wheels  6.'3 
inches  in  diameter,  cylinders  'i'ix'-Vi  inches,  and  a  grate  area 
of  G().<S  square  feet. 

The  reel  of  picture  covering  "Steam  Generation  and  Oper- 
ation of  the  Locomotive"  enables  one  to  \isualize  what  takes 
place  inside  of  a  locomotive  by  following  the  steam  from  the 
time  it  is  generated  in  the  boiler  until  it  is  transformed  into 
useful  work  and  exhausted  through  the  smoke  stack  of  the 
locomotive.  It  is  an  animated  picture  made  from  drawings, 
and  a  model  consisting  of  celluloid  moving  parts.  The  picture 
also  emphasizes  the  importance  of  working"  a  locomoti\e  at  the 
shortest  cut-off  possible  in  order  to  secure  maximum  work  from 
the  steam  generated.  Explanations  are  made  by  titles,  so  that 
none   are   necessary  as   the   picture  is   being   shown. 

The  second  reel  covers  the  various  operations  which  con- 
stitute the  handling  of  a  Icjcomotive  from  the  time  it  reaches 
the  terminal  until  the  locomotive  is  again  ready  to  be  dispatched 
from  the  terminal  with  another  train.  This  i)icture  features  the 
proper  loading  of  coal  on  the  tenders,  correct  blocking  in  round- 
houses to  avoid  locomotives  moving  out  through  the  walls  or 
backing  onto  turntable  pits,  the  im])()rtance  of  draining  con- 
densation   from   cylinders,   etc. 
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L'l  1 A  I  l\.\I  A  X  :  \\\-  li;i\r  listened  ti)  a  most  nUerestin,!^ 
paper  and  we  lia\e  >een  a  \-ery  interesting'  set  of  lilnis.  The 
]K'iper  is  n(i\v  l)el()re  ymi  tor  discussion.  Mr.  Xicholson  will 
also  be  j^lad  to  answer  any  (piestions  that  ina\'  arise  in  con- 
nection  with   the  subject. 

I  think  Trofessor  Endsley  is  in  the  room,  and  we  vNould 
like  to  hear   what  he  has  to  say   on   the  subject. 

PROF.  LOUIS  E.  KXlXSLK^':  A  statement  was  made  by 
the  speaker  regarding'  the  damage  done  to  a  l)oiler  from  heat- 
ing it  up  and  cooling  it  off,  as  compared  witli  continuous  run- 
ning of  it.  There  isn't  any  doubt  at  all  that  every  time  vou 
heat  a  boiler  up  and  cool  it  down  again  you  do  it  more  damag'e 
than  if  }'ou  had  kept  it  warm  for  a  good  many  miles  of  running. 
Jt  has  been  pro\ed  true  very  extensively.  On  one  road  from 
which  I  heard  less  than  a  month  ago  they  had  been  able  to  get 
two  and  a  half  times  the  service  from  a  fire  box  from  extended 
runs  as  compared  with  the  old  engine  running  only  on  one 
division  and  each  time  they  come  in  the  fire  is  dumped,  the 
sheet  cooled  oft'  and  then  warm  it  up  again.  Every  time  you 
do  that  the  staybolts  in  the  front  and  back  of  the  fire  box  are 
loosened  due  to  the  strains  set  up  by  the  cooling  and  heating. 

These  are  some  of  the  things  which  have  made  the  life  of  a 
locomotive  boiler,  if  not  greater  in  years,  greater  in  miles,  which 
is  the  same  thing  when  we  come  to  think  of  it.  Running 
locomotives  over  6U0  miles  is  proving  very  economical.  They 
are  doing  that  now.  I  do  not  see  why  we  should  not  have 
thought  of  it  a  great  many  years  ago.  We  have  stationary 
boilers  and  engines  that  run  a  good  many  days  without  stopping. 
Of  course  putting  a  locomotive  over  the  road  is  harder  on  it 
than  keeping  it  stationary  in  a  ptjw^er  plant,  but  nevertheless 
all  these  things  are  going  to  make  savings  for  the  railroads  and 
less  power  is   necessary. 

I  was  very  much  interested  in  the  film  showing  just  how 
the  locomotive  is  operated.  I  would  like  to  have  had  that  when 
I  was  teaching.  1  do  not  like,  however,  the  gobs  of  steam 
going  out  the  stack.  I  will  have  to  take  exception  to  that. 
That  is  a  theory  that  has  been  refuted  a  good  many  years  ago. 
Possibly  the  fellow  making  the  picture  did  not  know  that. 

I  enjoyed  the  paper  very  much.  I  had  the  pleasiu^e  once 
of  riding  480  miles  on  one  of  their  trains  behind  the  sanie 
locomotive,  and  we  went  into  every  terminal  exactly  on  time. 

CHAIRMAN:      Mr.    Berg,   you    have    had    some    experience 
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along-  these  lines.     Perhaps  you  could  tell  us  something  abiut  it. 

MR.  KARL  BERG:  ^Ir.  President.  I  do  not  think  I  can 
tell  anything  more  than  has  been  said.  I  might  proht  indi- 
vidually by  asking  some  questions. 

First,  I  would  like  to  ask  what  the  ratio  is  of  locomotives 
in  actual  use  as  compared  with  all  those  owned,  including  the 
ones  undergoing  repairs.  That  is  quite  an  item  of  cost  on  a 
good  many  roads.  And  what  is  the  cause  of  the  large  number 
lying  around  in  addition   to   those  in   actual   use .'' 

I  noticed  some  things  in  the  pictures  that  1  would  like  to 
ask  about.  The  cleaning  of  a  locomotive,  using  oil  in  connec- 
tion with  water  and  air,  does  that  not  leave  a  certain  oily  film 
on  the  surface  of  the  locomotive,  which  in  turn  picks  up  more 
dirt?  I  know  some  railroads  that  ha\e  abandoned  the  use  of 
oil  and  instead  use  a  cleaner  which  leaves  a  dry  and  clean 
surface,  not  an  oily   surface. 

Another  question,  if  I  may  ask  it.  I  would  like  to  know 
why  the  upper  portion  of  that  steam  pipe  was  painted  white  .■* 
A\'hat  is   the   object   of   that? 

MR.  NICHOLSON  :  I  am  not  altogether  sure  that  I  under- 
stand the  question  of  engines  owned  and  in  service.  Do  you 
mean  the  number  of  locomotives  assigned  to  extended  runs  and 
the  proportion   they  bear  to  the   total? 

MR.  BERG:  The  number  of  locomotives  actually  working 
as  compared  with  the  ones  owned,  including  those  that  are  in 
for  repairs.  In  other  words,  how  many  locomotives  is  it  neces- 
sary to  own   in  order  to   do   the   actual   work   required.-' 

MR.  NICHOLSON:  On  our  road  we  have  slightly  in 
excess  of  2,000  locomotives,  ^^'e  ha\e  a  business  that  is  \er}' 
seasonal.  ( )ur  heavy  business  comes  in  the  fall  when  grain  is 
moving  and  when  fruit  and  oil  are  moving.  Right  at  this  time 
we  have  in  excess  of  300  locomotives  stored  in  good  condition. 
We  ha\e  around  10  per  cent  in  the  shoj)  for  heavy  and  general 
repairs.  That  is  approximately  "200  locomotives.  That  means 
that  we  have  around  1,400  locomotives  in  active  service.  Of 
these  1,40(1  locomotives  about  (JO  per  cent  are  in  extended  nm 
service,  and  40  per  cent  on   short  runs. 

The  cleaning  of  locomotives  with  oil,  water  and  air  is  a 
development  "'fi'om  the  time  during  the  World  War  when  we 
could  not  get  men  to  do  the  work.  It  was  done  then  as  a 
necessity  and  we  had  considerable  trouble  in  getting  an  oil  that 
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wiiuld  (lissohc  tlu'  dirt  and  clean  it  utt  in  a  \va}'  that  would 
not  lea\e  a  tilni  of  oil  to  collect  dirt  after  the  en<>"ine  had  been 
cleaned.  The  condition  \-oii  speak  of  exists  to  some  extent,  but 
with  ])ro])er  handling'  and  ]>roi)cr  oil  it  can  be  lariL^ely  eliminated. 
In  this  connection,  1  nii<;ht  state  that  tanks  and  jackets  are  in 
some  cases  rewiped  with  waste  in  order  to  L;et  a  cleaner  sur- 
face. We  have  been  cpiite  successful  in  doini;'  the  cleaning 
without   rewiping. 

With  regard  to  the  stand  i)i])e  being  jxiinted  white.  That 
is  a  galvanized  iron  sjjout  and  is  the  way  it  shows  up  in  the 
pht^tograph. 

CHAIRMAN:  Mr.  Reed,  of  the  Pennsylvania  Railroad, 
has  had  some  experience  in  this  line.  We  would  like  to  hear 
from  him. 

MR.  M.  R.  REED:  I  am  just  a  visitor  this  evening.  I 
came  quite  a  distance  princi])ally  to  see  my  good  friend  Mr. 
Nicholson,  with  whom  it  has  been  my  pleasure  to  be  associated 
for  some  three  years  or  more  in  this  very  interesting  work  of 
the  American  Railway  Association  on  the  utilization  of  locomo- 
tives. I  do  not  think  there  has  been  anything  undertaken  by 
the  American  Railway  Association  in  a  good  many  years  that 
has  been  so  interesting  and  productive  of  sO'  much  good  to  the 
American  railrcjads  in  general  as  this  subject  of  the  utilization 
of  locomotives.  I  do  not  care  how  well  laid  out  or  how  good 
terminal  facilities  may  be.  road  facilities  may  be,  or  anything 
else,  the  fact  still  remains  that  a  railroad  can  only  do  what  its 
locomotives  can  do.  The  utilization  of  locomotives  has  been 
productive  of  more  good  and  more  economy  than  anything  that 
has  been  attempted  by  the  railroads  in  a  good  many  years. 

Paradoxical  as  it  may  seem,  the  most  economical  and  the 
best  results  are  obtained  from  wearing  out  your  locomotives  as 
quickly  as  possible.  It  simply  means  that  you  have  obtained 
the  possibilities  of  that  locomotive  in  the  shortest  possible  time. 
And  it  goes  without  saying  that  if  your  engine  is  out  on  the 
road  pulling  cars,  wdiere  it  ought  to  be,  instead  of  lying  around 
terminals  spending  money  on  it  and  burning  up  fuel  that  is 
doing  no  good,  we  are  ncjt  getting  out  of  the  investment  any- 
thing like  what  we  should. 

I  think  it  was  pretty  generally  the  case  a  few  years  ago 
that  we  were  getting  anywhere  from  "^5  to  3(1  per  cent  of  the 
possible  number  of  hours  out  of  the  24  in  the  utilization  of 
our  locomotives.     I   think  today   we  are  getting  close  to  oO  per 
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cent  on  the  average.  That  seems  a  wonderful  saving.  I  think 
the  close  attention  that  has  been  ]Kiid  to  the  utilization  of 
locomotives  has  resulted  today  in  most  large  systems  having 
a  great  many  stored  locomotives.  It  means  that  we  are  doing 
the  same  amount  of  work,  or  an  increased  amount  of  work, 
with  the  same  or  a  much  smaller  number  of  locomotives.  We 
have  relegated  obsolete  locomoti\es  to  the  storage  pile  and 
haA-e  used  the  modern  more  economical  locomotives  to  conduct 
the  business.  I  think  a  great  many  of  us  today  have  enough 
locomotives  in  storage  to  operate  a  pretty  good  size  railroad. 
We  simply  have  to  maintain  that  many  less  locomotives  with 
less  expense,  which  means  a  more  efficient  performance  in  oper- 
ation. And  it  is  economy  in  operation  that  we  have  had  to 
look  to  in  the  past  few  years  for  net  earnings  on  our  railroads, 
instead  of  increased  gross. 

Everything  Mr.  Nicholson  has  presented  in  his  paper  is 
pertinent  and  important  to  this  whole  subject  and  is  absolutely 
true.  There  isn't  any  good  reason  why  the  machinery  in  a  loco- 
motive will  not  run  over  the  longest  extended  lines  now  in 
existence.  There  isn't  any  good  reason  why  the  boilers  will 
not  run.  The  principal  factor  in  extended  locomotive  running  is 
firing  conditions.  Those  conditions  are  not  hard  to  meet,  as 
1  see  it.  There  are  wonderful  opportunities  in  the  increased 
utilization  of  our  locomotives  if  we  will  look  at  it  squarely  and 
take  time  and  effort  and  courage  to  analyze  them  and  to  go 
through   with  the  job. 

There  are  certain  prejudices  to  overcome,  no  doubt.  As  an 
example  of  that  I  might  state — and  Air.  Nicholson  will  recall 
the  incident — we  were  making  a  held  survey  on  a  certain  rail- 
road and  a  motive  power  official  said  to  us,  "\Miy  should  I 
run  an  engine  200  miles  when  I  have  two  engines  that  I  can 
run  loo  miles  each?"  Whether  you  get  the  full  import  of  that 
right  off  I  don't  know.  But  there  is  one  of  the  things  that  has 
affected  and  impaired  in  some  instances  the  economical  operation 
that  was  to  be  obtained  through  the  fuller  utilization  of  loco- 
motives. 

There  are  advantages  in  other  directions  to  be  obtained 
rather  than,  or  in  addition  to  extended  locomotive  runs.  It 
may  not  always  be  possible  to  run  engines  two  or  three  or  four 
crew  districts.  Take  yard  service  for  instance,  or  local  ser\-ice. 
If  we  can  get  more  hours  per  day  from  the  engine  where  we 
can  not  get  extended  runs,  we  are  accomplishing  the  same  re- 
sult, as  far  as  that  particular  phase  of  the  service  is  concerned. 
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1  am  \cry  fiitliusiastic  oxer  the  wlmle  suljjcct.  1  lia\c  hccii 
in  it  deeply  enough  to  realize  and  a])])reciate  the  niar\elous  pi»- 
sibilities  that  obtain  on  the  railroads  in  a  careful  analysis  and 
study  and  ai)])lication  of  these  i)rinoi])les.  1  hope  e\'ery  railroad 
man  here  tonight  will  get  something  and  a])i)reciale  what  these 
])ossil)i]ilies  are  and  will  hel])  to  carry  them  out.      I   thank  _\-ou. 

AIR.  j.  E.  HUGHES:  I  would  like  to  ask  how  mucli  time 
you  allow  at  intermediate  terminals  for  turning  freight  ])()vver? 

MR.  NICHOLSON:  We  follow  different  practices  at  inter- 
mediate terminals.  At  some  freight  terminals  the  locomotive  goes 
through  with  the  train.  The  time  the  train  is  in  the  terminal 
will  vary  from  20  to  40  minutes.  At  other  points  we  relay, 
taking  a  locomotive  off  the  tirst  section  of  a  train  and  putting 
it  on  the  following  train.  I  might  state  that  we  are  about  half 
and  half  between  relay  and  thrtjugh  operation.  In  clinkering 
coal  territory  about  40  minutes'  delay  is  the  best  that  can  be 
done  if  it  is  necessary  to  clean  the  fire. 

MR.  WILLIAM  C.  HANSEN:  Several  years  ago  I  heard 
Professor  Goss  read  a  paper  on  the  utilization  of  exhaust  steam 
to  propel  a  fan  which  would  exert  an  even  pull  on  the  fire.  He 
said  one  of  the  disadvantages  would  be  maintaining  the  bear- 
ings. Being  an  interesting  paper  it  has  stuck  in  my  mind  and 
I  am  wondering  if  anything-  has  ever  been  developed  along  that 
line. 

MR.  NICHOLSON:  I  am  familiar  to  some  extent  with  a 
plan  of  that  kind  which  was  worked  out  on  our  railroad  some 
10  or  15  years  ag"o.  W^e  had  a  turbine-driven  fan  that  would  take 
the  products  of  combustion  from  the  front  fine  sheet  and  put 
them  out  through  the  stack,  allowing  the  exhaust  steam  from 
the  locomotive  to  go  to  the  atmosphere  with  very  little  back 
pressure.  This  turbine  was  driven  by  live  steam.  I  understand 
in  foreign  countries  they  are  doing  this  work  with  exhaust 
steam,  but  I  have  never  seen  an  application  of  that  kind.  The 
Texas  Pacific  have  experimented  with  fan  pressure  air  delivered 
under  the  grates.  The  plan  of  reduced  draft  seems  to  have 
fallen  by  the  wayside  primarily  because  of  the  cutting"  action  of 
cinders  being  so  great  that  the  fan  cuts  out  in  a  short  time. 

CHAIRMAN  :  Mr.  Cannon,  of  the  P.  &  ^^^  Va.  We  would 
like  to  hear  from  you. 

MR.  T.  E.  CANNON:  I  have  nothing  to  say  at  all.     Run- 
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ning'  locomotives  through  is  the  real  thing  to  do  where  it  can 
be  done.  And  where  it  can  l)e  done  it  is  the  proper  thing  to  do. 
Six  hundred  mile>  is  out  of  the  question  with  us.  We  can  run 
a  freight  engine  "iJOd  miles  and  would  run  them  farther  if  the 
conditions  would  permit  it.  What  we  are  doing  it  took  years 
and  years  to  reach. 

CHAIRM.W:   .Mr.   Flinn,  of  the   I'.   R.   R. 

MR.  R.  H.  FLIXX:  I  do  not  know  that  I  can  add  a  great 
deal  to  what  has  been  said  by  Mr.  Xicholson  and  Mr.  Reed. 
We  are  in  the  unfortunate  position  of  being  in  a  territory  in 
Pennsylvania  where  we  can  not  get  the  length  of  freight  loco- 
motive run  that  Mr.  Xicholson  has  and  for  that  reason  we  can 
not  get  the  results  he  speaks  of.  We  are  in  a  district  that  de- 
pends largely  on  coal  and  our  runs  are  short.  In  the  territory 
west  of  Pittsburgh  we  have  succeeded  in  getting  a  run  of  2()(J 
miles.  That  is  the  longest  freight  run  we  have  out  of  the  Pitts- 
burgh district.  When  we  get  to  Alto(jna  we  cannot  run  the 
same  locomoti\'e  through  because  with  the  different  tonnage 
and  grade  requirements  on  the  divisi(^ns  we  have  to  operate 
over,  a  different  type  locomotive  is  required  for  most  eceonomi- 
cal  results.  1  think  the  long  locomoti\'e  run  will  be  de\-eloped 
further  in  the  next  few  years,  but  we  cannot  just  at  present  see 
our  way  clear  to  do  it  in  this  territciry. 

There  is  no  doubt  at  all  but  what  there  is  a  great  deal  of 
economy  in  both  repairs  and  fuel  consumption  in  not  only  the 
long  locomotive  run  but  what  goes  with  it,  namely,  increase  in 
average  locomotive  miles  per  month.  While  we  are  trying  to 
develop  long  locomotive  runs,  we  are  in  the  meantime  making 
vigorous  effort  to  keep  down  the  numl:)er  of  locomotives  in 
actual  service.  For  instance,  we  have  concentrated  our  work 
in  our  principal  terminals,  as  Mr.  Xicholson  has  suggested,  with 
the  idea  of  not  (jnly  taking  care  of  the  work  where  we  ha\e 
the  best  facilities  for  doing  it.  but  reducing  the  number  of 
locomotives  out  of  service  for  boiler  wash  attention  and  perform- 
ing, in  addition  to  the  routine  work  which  we  are  required  U> 
do  once  every  thirty  days,  sufficient  additicjnal  work  to  put  the 
engine  in  condition  to  run  for  thirty  days  with  a  minimum  of 
turn-around  attention.  By  thi^  process  we  have  been  able  to 
materially  reduce  the  number  of  locomotives  out  of  service  in 
the  enginehouse  for  daily  attention,  with  the  result  that  out  of 
a  given  number  of  locomotives  we  ha\e  a  greater  number  avail- 
able for  actual  service  and  accordingly  can  handle  the  busine.-^s 
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with  a  less  miniber  uf  locoiiiotixcs  in  the  tichl  and  at  the  same 
time  we  i^'et  an  increase  in  our  average  h)Com(»ti\'e  mileage,  this 
increase  having  been  about  twenty-five  i)er  cent,  in  the  past 
two  or  tliree  years;  all  of  this  without  the  benefit  of  the  long 
locomotixe  run.  If  we  could  get  three  hundred  or  four  hundred 
mile  runs  to  go  with  this  we  could  get  somewhere  on  the 
average    mileage    ])roi)osition. 

'J'he  sul)ject  is  most  interesting.  It  is  one  in  which  not 
only  the  mechanical  department  but  the  transportati(jn  depart- 
ment ought  to  take  a  great  deal  of  interest  in.  It  all  comes 
down  to  this — you  have  got  to  ha\e  locomotives  available  to 
haul  the  traffic  when  the  traffic  offers.  Unfortunately  in  the 
coal  mining  territory,  particularly,  there  is  a  slack  period  dur- 
ing the  early  part  of  the  week  and  heavy  period  during  the 
latter  part.  You  will  have  to  have  enough  ])ower  to  haul  the 
business  during  the  heaA'y  part  of  the  week  which  will  be  mcjre 
or  less  idle  during  the  early  part  of  the  week.  If  we  could 
equalize  that  we  would  be  very  much  happier.  We  are  en- 
deavoring by  close  co-operation  between  the  two  departments 
to  balance  the  one  against  the  other  as  closely  as  we  can  in 
(irder  that  there  will  be  available  power  to  haul  the  traffic  l)ut 
not  ha\'e  any  more  power  in  service  than  is  absolutely  neces- 
sary. 

We  endeavor  to  keep  our  engine  house  shop  list  as  low  as 
we  can  during  the  days  of  heavy  business  and  adjust  matters 
by  letting  it  run  up  higher  during  the  lighter  periods.  There 
is  a  great  deal  in  the  whole  problem  that  is  well  worth  the 
attention  of  every  railroad  man  who  has  anything  to  do  with 
the   operation   of  trains   and   locomotives. 

MR.  HUGHES:  I  would  like  to  ask  another  question,  if  I 
may.  \\diere  you  ha\'e  yard  power  working  continuously  "M^ 
hours,  are  you  in  favor  of  peddle  service,  or  supplying  refueled 
and  hostled  engines  for  your  yard  service  on  the  job? 

MR.  NICHOLSON:  \\'hat  do  you  mean  by  peddle  ser- 
vice? 

MR.  HUGHES:  Peddle  the  engine  that  has  been  hostled 
and  refueled  to  the  point  where  assignment  is  working  and 
exchange  for  the  engine  requiring  hostling  and  refueling  which 
is  brought  to  the  pit  and  prepared  immediately  for  another  as- 
signment, until  the  district  is  covered,  resulting  in  continuous 
yard   service   on   the   job. 
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MR.  NICHOLSON:  \\'e  do  very  little  of  th;il.  Our  usual 
practice  is  to  take  the  8  P.  M.  switch  engine  whicli  turns  in  at 
4  and  make  a  yard  change  of  crews  on  the  4  o'clock  trick.  If 
the  engine  works  a  lead  trick  the  crew  will  change  at  I  o'clock 
and  again  at  midnight  in  the  yard.  The  third  man  will  deliver 
the  engine  to  the  round  house.  JUit  if  the  round  house  is  a 
considerable  distance  from  the  yard,  where  there  i>  ol)jection 
raised  by  the  crew  to  getting  an  engine  one  place  and  turning 
it  in  at  another,  we  wall  send  a  hostler  to  delix'er  that  engine 
frcjm  the  yard  to  the  round  house. 

MR.  HUGHES:  That  is  what  we  term  i)eddle  service. 

MR.  NICHOLSON  :  \\\-  have  some  of  that  where  our  yard 
is  a  considerable  distance  from  the  round  house. 

One  thing"  I  want  to  make  clear  in  connection  with  another 
question  with  regard  to  relay  operation.  I  want  to  leave  with 
you  the  thought  that  this  is  freight  service  only.  Passenger 
locomotives  on  our  road  are  not  relayed.  We  have  three  loco- 
motives handling  trains  from  Kansas  City  to  Los  Angeles.  They 
operate  between  500  and  700  miles  on  the  same  train.  Moun- 
tain type  locomotives  are  used  in  mountain  territory  and  a 
Pacific   type   locomotive   is   used    on    low   grade   territory. 

MR.  LIUGHES:  How  many  active  hours  do  you  get  i)er 
day  from  your  yard  engines? 

MR.  NICHOLSON:  We  get  as  high  as  34-hour  service  on 
some  assignments.  A\'e  have  others  that  only  work  one  shift. 
There  are  points  where  only  one  swdtch  engine  trick  is  operated 
in  a  period  of  twenty-four  hours.  Our  average  over  all  is 
around  15  hoiu's  service  per  day,  some  of  which  is  '^4  and  some 
of  which   is  8   hours. 

CIlAHvMAN:    Are    there    an}-    other    cpiestions? 

MR.  SAMUEL  LYNN:  Probably  I  should  keep  my  seat. 
This  seems  to  be  a  matter  in  which  the  locomotive  and  trans- 
portation members  are  largely  interested.  However.  I  feel  that 
every  ofificer  and  employee  of  the  railroad  is  interested  in  this 
subject.  As  I  get  Mr.  Nicholson's  paper,  he  is  working  for 
what  we  are  all  working  for  and  that  is  efificiency  and  economy. 
There  have  been  a  good  many  (ptestions  asked  and  answered 
and  I  believe  the  only  thing  which  remains  is  for  me  to  make 
a  motion  to  pronounce  the  benediction.  1  ha\e  enjoyed  Mr. 
Nicholson's    paper   and    I    am    very    sure    e\ery    one    in    the    room 
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will  j  'in  mc  in  sayin.i;-  th;it  it  lias  been  a  privilei^e  to  hear  it. 
Therefore.  1  would  like  to  move  that  a  risin<^  vote  of  thanks 
be  extended  to  Air.  Xicholson  as  an  expression  of  our  appre- 
ciation. 

The  motion  ]n-e\ailed  by  unanimous  vote. 

'Jdiere  l)eint;-  no  further  business,  meeting  adjourned. 

J.   U.  CONWAY,   Secretary. 
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CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFnCES— CHICAGO,      ST.  LOUIS.      ST.  PAUL,      RICHMOND,     DENVER, 
SAN   FRANCISCO,         DALLAS,         PITTSBURGH,         DETROIT 


USED  (Service -tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering   the  four   questions   of   chief   importance: 

QUALITY__Safe  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION -No  more  trouble  using  than  Unused  Parts 
SAVING —Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and  our 
interesting   proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh  District  Address:     Imperial,  Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island    (Chicago)    Illinois. 
Plants:    Blue    Island,    111.  Chicago    Heights,    111.  Pittsburgh,    Pa. 


• 


(( 


One  Wear"— Less  Care 


\ 


Put  them  under  the  car  and  forget  them. 

That's  the  procedure  with  Davis  "One -Wear"  Wheels. 

They  never  come   back  to   swell  your  maintenance   records  or 
add  to  your  woes  by  developing  numerous  flats. 

Davis  wheels  are  worth  more  than  other  wheels  because  they 
stay  out  of  trouble. 

AMERICAN  STEEL  FOUNDRIES 


YOUNGSTOWN 

ALL  STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 

Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 

MANUFACTURERS     OF 

FREIGHT  and  PASSENGER 

-:-CARS-:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY   IRON   WHEELS 

COMPLETE   FACILITIES    FOR   REPAIRING    CARS 


New  York 


OFHCES 
Pittsburgh  Chicago 


St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle,  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum      sSliot^Id 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,   Nickel  and  other  Alloy  Steel   Castings  a 

Specialty 


Car  Heating  Specialties 

J 

I    Automatic   Temperature    Control 


Metallic    Two-inch    Steam    Con- 
¥T        ic-wT  A  T%^-\T\nn     1  nections  between  all  Cars. 

Use  ''VAPOR 


Vapor  System  on  all  Cars. 


VAPOR  CAR  HEATING  CO.,  Inc. 

Railway    Exchange      -      Chicago,    111. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar   Building — 420   Lexington  Avenue 
New  York  City 


H.   &   K. 

Rotating    Chair 

No.    9:0. 


CHAIR  CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  daring  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towardg 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

Hale  &   Kilburn  Company 

General    Offices   and   Works: 

1800  Lehigh  Ave.,   Philadelphia 


MaThaM 


Mechanical  Lubricators 

WATER  COLUMNS  INJECTORS  LUBRICATORS 

LOW  WATER  ALARMS 

Locomotive  and  Stationary  Boiler  Fittings 

NATHAN  MANUFACTURING  CO.,  250  Park  Avenue,  New  York 


From  the  Earjy  Period 
of  the  Telegraph  tothe  present 

remarkable  development  inthe  field  of  Ekdrici^ 

KERITE 

has  been  continuously  demonstrating  the 

fact  that  it  is  the  most  reliable  and 

permanent  insulation  known 


^(E^vYORK. 


Making   Coal 

Produce   More 


BY  compelling  the  boiler  to 
develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD    STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades   of    Tool    Steel,    and    the 

pioneers   in   the  manufacture  of   high   quality 

Vanadium  Steels. 


KING 


METALLIC 


for  Locomotive  Piston 
Rods,  Valve  Stems  and 
Air  Pumps. 

Ree.    U.    S.    Pal.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 


PACKINGS 


King     Sander 

Security     Latcii 

King    Indestructible    Oil    Cup$ 

King    Hand    Boring    Lathe 

Gollmar    Bell    Ringer 

Leach    Sanders 


PHILADELPHIA,  PA. 


Grip  Nuts— 


are  not  nut  locks,  nor  jam  nuts,  nor  just  lock  nuts.  They're 
Standard  Nuts — that  lock. 

Carefully  gauged  for  uniform  size,  they  fit  your  wrenches;  no  slip- 
ping, no  filing  wrench  ja^vs  to  fit.  That  speeds  up  work — with  safety. 

Grip  Nuts'  deep,  full  threads  hold  firmly  under  every  test;  their 
lock  is  positive  and  automatic.  If  you've  applied  Grip  Nuts,  you've 
locked  them;  they  hold  until  you  wrench  them  off. 


GRIP  NUT  COMPANY 


5917  South  Western  Avenue 


Chicago,  Illin(fl^ 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith    Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screens 
Universal    Car    Window    Screens 
National     Standard     Steel    Trap     Doors 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket     Insulation 

Tucork    Insulation     for    Car     Floors 

Tuco     Floor    Plate     Preservative 

Eclipse    Deck    Sash    Ratchets 

Steel    Car    Sheathing.    Panels    and    Slal 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

Brown     Window    Sash     Weatherstrips- 

PEOPLES  GAS  BUILDING 
CHICAGO 


Railroad  Shop  Tools 


Driving  Wheel  Lathes 
Axle  Lathes 

Car  Wheel  Boring  Mills 
Tool  Grinders 


Car  Wheel  Lathes 

Driving  Box  Boring  and  Facing  Mills 

Boring  and  Turning  Mills 

Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 

PHILADELPHIA,  U.  S.  A. 


SELLERS 

■ 

Class  K,  N-L  Injector 

^^1 

^^^^^^H^Hp^^Hl 

for  Hot  Water 

^^^1 

^^^K^^^lmm^^M 

The  most   satisfactory 
form  of  non-lifting  in- 
jector. Widest  range  of 
capacities;   restarts 

H 

automatically  and   is       ^^^^^m 
self-adjusting.  Can  use 
hotter  water  than  any 
other  type  of  non-lift- 
ing injector  and  mate- 
rially   lessens    the 
formation   of    scale   in 
the  boiler. 

Circular  on  application 

^DBIS^^rii^^^^^l 

WM.  SELLERS  &  CO. 

Incorporated 

^^IS^B&b^DH^^^^^^^I 

Injector  Dept. 

PHILADELPHIA,  U.  S.  A. 

HHIHI 

OKONITE     (RUBBER)    and    VARNISHED    CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITB   TAPE  HANSON    TAPS 

THE   OKONITE   COMPANY 

THB    OKONITB-CALLENDEB    CABLE    COMPANY.    lac 

,^gmt^  Factoriea:    PuMdc,   N.   J.  -  Patenon.  N.    J.  ^^g^^ 

XSy^K      BaUt  OHxee* :    New  York  .  Chieago  .  PitUburgk  -  St.  LemiM      ^Hik 

■IHHtt      AtUxnta  -  Bii^minoham  -  S«n  FraneUeo  -  Lot  AngeUa  -  SettU       bJBSI 


eUJCNINC  ENGINEUtS  AND  MANUFACTURCXS 

Of  ELESCO  STEAM  SUPERHEATERS   FOB 

LOCOMOTIVE. MARINE  AND  STATIONARY 

BOILERS 


FEED  WATER   HEATERS  .  EXHAUST 
STEAM  INJECTORS  AND  PYROMETERS 
FOR  LOCOMOTIVES 


''^:^'^*—        THE  SUPERHEATER  COMPANY         •^".u9i:«"«"«^ 


••>\OFFlCI  A.L»         PROCEEDINGS    /C>[!^ 
^^  ^-.^    OF  »^^  e     ^.^^JS 


Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 

Dieter  Lock  and  Holding  Nuts 

STANDARD  SAFETY  NUT 
CORPORATION 


30  CHURCH  ST. 


NEW  YORK 


LEWIS   IRON,  "The  Iron  Superior" 

Penn  Iron  &  Steel  Company,  Creighton,  Pa. 

SOLE  SALES  AGENTS, 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  HI. 


have  Proven  vevj^  successful 
in  evertf  phase  of  Railroad  usa^e. 

C  p  ov^e  J.Ha^an  Compami 


SINCE  1900 

For  almost  thirty  years,  Johnson  Bronze  has  success- 
fully served  the  railroads  of  this  section  with  high 
quality  products  and  prompt  deliveries. 

Whether  the  order  calls  for  car  brasses,  engine  brasses, 
general  steam  castings,  miscellaneous  bronze  bushings 
or  cored  and  solid  bar  bronze,  you  can  be  sure  it  will 
be  handled  with  dispatch  and  that  the  product  delivered 
will  be  up  to  specification  in  every  detail. 

Write  for  Catalog 

jo]H[msidim#b;rom:^e 

BUSHINGS  BEARINVS  bar     BRONZE 

New  Castle,  Pa. 


BRAKE  BEAMS    "  -  " 

'^'•^^  «.*«.*-!       M^M^^   a.xTAi^       Built-Up  Types 
AND 

Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO. 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


Lacquers 
Varnish 
Enamels 
Oil  Colors 


REG    U  S    PAT    OFF. 


Railway  and 
Industrial 
Protective 
Coatings 


JAMES  B.  SIPE  AND  COMPANY 

PITTSBURGH,  U.  S.  A. 


The  O&C  Company,  90  West  St.,  N.  Y.  C. 

Peoples  Gas  Building  -         -        Chicago 

Railway  Exchange  Building       -      St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SINGLE  PLATE  CHILLED  TREAD  WHEELS 

With 

Reinforced  Flanges  for  the  Most  Severe  Service 

Over  500,000  in  Service 

SOUTHERN  WHEEL  COMPANY 


Our  tests   determine   the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 


230  Park  Ave.,  New  York 


332  S.  Mich.  Ave.,  Chicago 


fei 


Used  by  the  Officers  of  all  Railroads  on 

The  North  jimerican  Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,   $2.50 

Advertising  rates  on  application 


THE   OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED    MONTHLY 

Descriptive  of  freiffht  and  passenerer  cars  of  the  Railways   and 

Privati-  Car  Companies  in  the  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum.  Single  Copies,  $2.00. 


THE  RAILW^AY  EQUIPMENT  AND  PUBLICATION  CO. 

J.  ALEXANDER  BROflN,  Vice-President  and  IManager 
424  'West  33  rd  Street  New  York 


Th  \A/  r  stated  we  could  sell  you  the  same  steel  you  are 
XX  V  V  -L->  now  using  for  your  piston  rods  at  half  the  price 
you  are  paying,  you  would  be  greatly  interested.  Well,  we  can 
practically  do  that  and  make  an  additional  saving  of  half  the  cost 
of  labor  required  in  preparing  the  rod  for  the  engine  by  under- 
cutting, as  illustrated  in  cut  below,  instead  of  grinding  or  turning 
the  wearing  surface.  That  practice  will  extend  the  life  of  the  rod 
fifty  per  cent  or  more.  Paxton-Mitchell  Metallic  Packing  will 
pack  its  own  wear  steam-tight  until  a  rod  has  been  reduced  one- 
quarter  of  an  inch.  You  will  also  save  the  cost  of  one  set  of 
packing,  one  sliding  plate  and  one  cone  each  time  engine  is  in  for 
general  repairs. 


Half  sets  of  our  packing  segments  may  be  reclaimed  from  scrap 
for  use  in  making  at  least  fifty  per  cent  of  renewals  due  to  the 
four  segment  combination  of  our  packing. 

"The  Packing  That  Packs" 

The  Paxton-Mitchell  Company 

OMAHA,  NEBRASKA 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Cq 

Genera/  Office -r-  Cleveland,  O. 


Dearborn  Success  is  Bassed  on  Dearborn  Results 

Our  long  experience  with  reactions  at  operating  temperatures 
j^uides  us  in  the  selection  and  proportioning  of  treating  materials 
which  will  most  efficiently  produce  the  results  desired  in  correcting 
troubles    with    scaling,    foaming,    pitting    and    corrosion. 

Many  of  our  customers  have  used  Dearborn  products  for  twent.v 
and    thirty    years. 

DEARBORN    CHEMICAL    COMPANY 

310    S.    Michigan    Avenue,    Chicago  205    East    42nd    Street,   New    York 

Farmers    Bank    Bldg.,    Pittsburgh 


DiXi/r^cm 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 


J 


BALL'S         OXOLEV         B.  C. 

Varnish  Remover       registered  Spirits 

THE     IDEAL     PAINT     OIL  "^ 

Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.         Fulton  Bldg.,  PITTSBURGH.  PA. 


Schaef er  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tvs^een  holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter   in   weight   with   increased   strength. 

Schaefer  Equipment  Co 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 

""PHE  Alco  Reverse  Gear  was  designed  to 
"■■  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 

•NILES-BEMENT-POND- 

MACHINE   TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine  Tools,  Small  Tools  and  a  complete  equipment 
of    M.    C.    B.    Gauges    can    also    be    furnished. 

Write    for    Catalogs. 


Niles-Bement-Pond  Co.  1 1 1  Broadway,  NewYork 

Divisions  of  niles-bement-pond  company 

The  Niles  Tcr',  Works  Company,  Hamilton,  Ohio  Niles  Gear  Company 

Ridgway  Machine  Company,  Ridgtvay,  Pa.  Ill  Broadway,  New  York 
Pratt  and  Whitney  Company,  Hartford,  Conn.  Pittsburgh  Office 

Nilea  Crane  Corporation.  Philadelphia,  Pa.  Empire  BuUdina 


M 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 


w 

L /westInchouseN  i 

W\.     ELECTRIC     Ji 

Westinghouse  Electric  6?  Mfg.  Co. 

Pittsburgh,  Pennsylvania 


BALDWIN   SINGLE   EXPANSION 
ARTICULATED   LOCOMOTIVES 


On  several  important  railways  of  the  United  States, 
Baldwin  Single  Expansion  Articulated  Locomotives  are 
most  successfully  handling  heavy  freight  traffic,  and 
also  in  some  instances,  heavy  passenger  trains  over 
long  mountain  grades.  It  is  probable  that  this  type  of 
motive  power  will  be  more  generally  used  in  the  future. 

The  Baldwin  Locomotive  Works 

Philadelphia 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    ( ( ^\    r^  -fm  Steel  Springs 

Steel  Tires  i  I  ,  L/^  j .  I  M  Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPAN 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO  NEW  YORK  PORTLAND  SAN  FRANCISCO 

ST.    LOUIS  RICHMOND  MEXICO  CITY 

WORKS:    BURNHAM,    PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED- WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive   oxygen   from   feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


WORTHINGTON 


Literature,  further  describing  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON    PUMP   AND    MACHINERY    CORPORATION 

Railway    Department 
Worthington    Works:    Harrison.    New    Jersey  District    Olficfi.s    in    2i    Cities 


Factors  that  Increase 
Locomotive  Effectiveness 


Q09 


9^e  Locomotive 


Franklin  Railway  Supply  Cb..Inc. 

17  East  Forty -Second  Street,   NewYoi-k 

Chicago,  '!5.  St.  Louis,   Mo.  San  Francisco,  cat 

332   S.MicKiqan    Ave.  Boatmens  Bank  BIdq.  774  Monadnock  Bld^. 

Franklin  Railwai)   Suppli)    Companij,   Limited,    Montt'eal 

Export  Depai-trtxent  — International  Railwai)  Suppli|  Co. 

30  CKurcK  Street,    NewYoi"k 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NU-TATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


(S 


a 


'G 


Nicholson  Thermic 


produce  constant  circulation  in  the  locomotive 
boiler  just  as  the  heart  produces  constant  cir- 
culation   in    the    human    body. 

Syphons  to  the  locomotive  are  as  the  heart 
to    the  body. 

LOCOMOTIVE  FIREBOX  CO., 
310  S.  Michigan  Ave.,  Chicago,  IlL 


^^ 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT     ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODEHIATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

J.  G.  PLATT,  President  and  General  Manager 

OFFICE     AND     WORKS:  ,,     „. 

383    DORCHESTER    AVENUE  V.    W.    iL.L,L.ii.  I . 

SO.  BOSTON,  MASS.  Vice  President 


The  Buckeye  Steel  Castings  Co. 


COLUMBUS 
NEW  YORK 
CHICAGO 


ST.  PAUL 

LOUISVILLE 

LONDON 


'BUCKEYE"  Yoke  and  Draft  Attachments 


FORT  PITT  SPRING  COMPANY 

PITTSBURGH,  PA. 

C  D  D  1  M  f!  Q    BOTH  COIL 

0  r  n  1  n  u  0  &  ELLIPTIC 

For  Railroad  Service 

ALLOY     SPRINGS     A     SPECIALTY 

Malleable 

CASTINGS 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE  TESTS 

for  15  months 

1104  Consecutive  Heats 

Tensile     Strength.     Yield     Point     Elong.     % 
Lbs.    per    sq.    in.    Lbs.   per    sq.    in.      in    2    in. 

HIGH        60952  39639  27.5 

LOW         56550  37679  23.9 

This  Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Sold  Blue  Prints  for  Estimates 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 
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NAME 

Page 

NAME 

Page 

American  Brake  Shoe  &  Foun- 

Penn   Iron    &    Steel    Co Front 

Cover 

dry      Co 

111 

The     Pocket     List     of     Railroad 

American     Locomotive     Co 

VI 

Officials      

111 

Pressed    Steel    Car    Co 

Hal.lwin      Loconionve     Works.... 

viii 

The    Q    &    C    Co 

ii 

Mall     Chemical     Co 

V 

Railway  Equip't.  and  Publication 

Railway    Steel    Spring    Co 

-xvii 

Buckeye     Chemical      Co 

XXIV 

Reymer     &     Bros.,     Inc 

II 

The    Buckeve    Steel    Casting    Co. 

XI 

Safety  Car  Heat.  &  Lighting  Co... 

xvu 

Camel     Sales     Co 

XVIU 

Schaefer     Ei|iiipment     Co 

v 

Chicago    Railway    Equip.    Co 

Xlll 

Will.    Sellers    &    Co.,    Inc 

XXlll 

Davis     Brake    Beam     Co 

i 

Sipe,     James     H..     &     Co 

11 

hearborn     Chemical     Co 

IV 

Sou;  hern     Wheel     Co 

III 

Flannery      Bolt      Co 

X 

Si:inil:iid  Safe:y  Nut  Corp.  Front 

Cover 

Fort   Pitt    Malleable    Iron    Co 

XI 

Standard    Steel    Car    Co 

XI. X 

Fort     Pilt    Spring     Co 

.XI 

Standard    Steel    Works    Co 

VUl 

Franklin    Rwy.    Supply    Co..    Inc. 

IX 

The    Standard    Stoker    Co 

XXI 

General    ReCractories    Co 

XX 

Steel    Car    Forge    Co Front 

Cover 

The    Gould    Coupler    Co 

II 

Stucki     Co.,     A 

111 

Grip     Nut     Co 

xxu 

Ilaean,    George    J.    Coni- 

The    Superheater    Co Front 

Cover 

Cover 

The     Symington     Co 

V 

Hale    &    Kllburn    Co 

XX 

Tuco    Products    Corp 

XXU 

Hunt-Spiller     Mfg.     Corporation 

X 

Johnson     Bronze    Co 

Union    Spring   &    Mfg.   Co 

xiv 

The    K-rite    Tn«ul«tpil    Wire 

Union   Steel    Casting    Co 

.xix 

&    Cab'.e    Co.,    Inc 

XXI 

U.     S.    Metallic    Packing    Co 

XXil 

Locomotive     Firebox     Co 

N 

Vapor    Car    Heating    Co.,    Inc 

xix 

Nathan    Mfg.    Co 

x.\ 

National     Malleable    him!    Steel 

Vulcan    Crucible    Steel    Co 

xxii 

Westinghouse    Air    Brake    Co... 

vi. 

NHIes-Rement-Pond      To 

VI 

\'-r    Okonite-Callendrr    Ca>.le 

Westinghouse     Eicc.  &  Mfi;.     ("o 

^.r.-nt'any     Front 

Cover 

Woithinrrv..n     Pump     and     Ma- 

l'.i/.tt::    ."-iitcliell     Co 

IX 

THE  BALL  BEARING  CAR  DOOR 


It  Eliminates 


FRICTION 
DAMAGED    GUIDES 
FLATTENED    ROLLERS 
NECESSITY    OF    OILING 


PILFERING 
BROKEN    HANGERS 
WEAR   OF   liOLLER   PiNS 
"BUTTING"    IN    TRANSIT 


SNOW    AND    ICE    FROM    THE    TRACK 

UNSATISFACTORY     OPERATION     DUE     TO     INACCURATE     MACHINING 

UNSATISFACTORY    OPERATION    DUE    TO    CORROSION 

MANUFACTURED    and    SOLD 
IN   BOTH    TOP    HUNG   AND    BOTTOM    SUPPORTED    TYPES    BY    THE 

Chicago  Railway  Equipment  Company 

CHICAGO,  ILLINOIS 


Union  Spring  & 
Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH   OFFICE 
2001    CLARK  BUILDING 


NEW  YORK        .         ...         50  Church  Street 

CHICAGO Fisher  Building 

RICHMOND,  VA.         -         -  -  Mutual  Building 

LOUISVILLE,  KY.  -  -  -  42  Todd  Building 
BALTIMORE,  MD.  -  -  -  Munsey  Building 
PHILADELPHIA,  PA.  -  226  South  15th  Street 


OFFICIAL     PROCEEDINGS 

UK 

The  Railway  Club  of  Pittsburgh 

Organized     October     18.     1901 

Published     monthly,    except     June.    July    and    August,     by    The    Railway     Club    of 

Pittsburgh,     J.     D.     Conway,     Secretary,     515     (Jrandview     Ave.,     Pittsburgh,     Pa. 

Entered     as     Second     Class     Matter     February    6.     1915,     at    the     PostofTice     at     Pittsburgh, 

under    the    Act    of    March    3.    1879.  

It  r^'''        Pittsburgh,  Pa.  Sept.  26,  1929.      '',t  1%  IZ 

OFFICERS    FOR    1928-1929 
President 
W.    S.    McABEE, 
Vice    President,    Union    Railroad    Co.,  • 

East    Pittsburgh,    Pa. 
First     Vice     President  Secretary 

E.    W.    SMITH,  J.    D.    CONWAY, 

Vice    President,    Pennsylvania    Railroad,  1841    Oliver    Building, 

Pittsburgh,    Pa.  Pittsbtirgh,    Pa. 

Second    Vice    President  Treasurer 

PROFESSOR    LOUIS    E.   ENDSLEY,  E.    J.    SEARLES, 

Consulting    Engineer,  Schaefer    Equipment    Co., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Executive    Committee 

FRANK   J.    LANAHAN,    Pres.,    Fort   Pitt   Malleable    Iron    Co.,   P.    O.    Box    1054,   Pgh.,    Pa. 

A.    STUCKI,    Engineer,    A.    Stucki    Company,    419    Oliver    Building,    Pittsburgh,    Pa. 

SAMUEL    LYNN,    Superintendent    Rolling    Stock,    P.    &    L.    E.    R.    R.,    McKees    Rocks,   Pa. 

D.  F.    CRAWFORD,    Consulting    Engineer,    5243    Ellsworth    Avenue,    Pittsburgh,    Pa. 

F.  G.    MINNICK,    General    Manager,    P.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    Asst.    Vice    President,    Westinghouse    Air    Brake    Co.,    Wilmerding,    Pa. 

E.  J.    DEVANS,   General    Superintendent,    B.    R.    &    P.    Ry.    Co.,    Du    Bois,    Pa. 

Membership    Committee 
J.   E.    HUGHES,    Superintendent,    P.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

J.    L.    CUNNINGHAM,    Asst.    to    Genl.    S.  M.  P.,    Pennsylvania    Railroad,    Pittsburgh,    Pa. 
C.    M.    WHITE.    Asst.    Gen.    Supt.,    Jones   &    Laughlin    Steel    Corporation,    Aliquippa,    Pa, 
A.    F.    COULTER,    Master    Car    Builder,    Union    Railroad    Company,    East   Pittsburgh,    Pa. 
OTIS  R.   HALE,    Dist.  Sales   Mgr.,   American    Locomotive   Co.,   Farmers   Bk.  Bldg.,  Pgh.,  Pa. 

E.  A.    RAUSCHART,    Mechanical    Superintendent,    Montour    Railroad,    Coraopolis,    Pa. 

T.   E.    CANNON,   Gen.    Supt.   Motive   Power   and   Equipment,  P.    &   W.   Va.    Ry.,    Pgh.,    Pa. 
GUY    M.    GRAY,    Superintendent    Motive   Power,    B.    &    L.    E.    R.    R.,    Greenville,    Pa. 

C.  E.    PEIFFER,    Master    Car    Builder,    B.    R.    &    P.    Ry.,    Du    Bois,    Pa. 

J.    S.    LANAHAN,    Vice    President,    Fort    Pitt    Malleable    Iron    Company,    Pittsburgh,    Pa. 

Subject    Committee 
J.    A.    RALSTON,    Mechanical    Engineer,    Union    Railroad,    Frick    Annex    Bldg.,    Pgh.,    Pa. 
A.    M.    CANDY,    General    Engineer,    Westinghouse    Electric    &    Mfg.    Co.,    East    Pgh.,    Pa. 
KARL    BERG,    Asst.    Supt.    Motive    Power,    P.    &    L.    E.    R.    R.,    McKees    Rocks,    Pa. 

Finance  Committee 
JOHN  B.  WRIGHT.  Asst.  to  Vice  Pres.,  Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 
T.  M.  BLAKLEY,  R.  F.  of  E.,  Pennsylvania  Railroad,  101  Emerson  Ave.,  Aspinwall,  Pa. 
J.  H.  CARROLL.  JR.,  Freight  Traffic  Mgr.,  B.  &  O.  R.  R.,  921  Oliver  Bldg.,  Pgh.,  Pa. 
W.  P.  CUNNINGHAM,  Supt.  Mo.  Power,  Monongahela  Ry.,  3169  Ashlyn  St.,  Pgh.,  Pa. 
W.    C.    HANSEN,    Sales    Engineer,    A.    Stucki    Co.,    419    Oliver    Bldg.,    Pittsburgh,    Pa. 

Entertainment    Committee 
NORMAN    ALLDERDICE,    Pres.    &    Treas.,    Arch    Machinery    Co.,    Inc.,    Park    Bldg.,    Pgh. 
CHARLES   ORCHARD,    Special    Agent,   Traffic   Dept.,    Carnegie  Steel    Co.,    Pittsburgh,    Pa. 

F.  M.    BROWN,    Superintendent,    P.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

Reception    Committee 
A.    B.    SEVERN,    Sales   Engineer,    A.    Stucki    Company,    419    Oliver    Bldg.,    Pittsburgh,    Pa.; 
L.    V.    STEVENS,    President,    Marine    Manufacturing    &    Supply    Co.,    Pittsburgh.    Pa. 
O.  L.  WRIGHT,  Dist.  Mgr.,  The  Duff-Norton     Mfg.  Co.,  421  Chestnut  St.,  Philadelphia,  Pa. 
CHARLES  J.    NIEMAN,    Secretary    &    Treasurer,    Penn    Iron    &    Steel    Co.,    Creighton,    Pa. 
GEORGE    F.    LAURENT,    Sales    Eng'r.,    Foit    Pitt    Malleable    Iron    Co.,    Pittsburgh,    Pa. 
A.    B.    WHITE,    Superintendent,    B.    R.    &    P.    Ry.,    Punxsutawney,    Pa. 
F.    I.    SNYDER,    Vice    Pres.    &    Gen.    Mgr.,    B.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 

Pflst    PrGsidcTits 

*J.    H.    McCONNELL October.        1901,  to  October,   1903 

*L.     H.     TURNER _ _.... November,   1903,  to  October,   1905 

F.     H.     STARK November,   1905,  to  October,   1907 

*H.    W.     WATTS ♦ ^ November,   1907,  to  April,        1908 

*D.    J.    REDDING November,   1908,  to  October,   1910 

*F.     R.     McFF.ATTERS November,   1910,  to  October,   1912 

A.     G.     MITCHELL _ November,   1912,  to  October,   1914 

*F.     M.     McNULTY _ November,   1914,  to  October,   1916 

J.     G.     CODE _ November,   1916,  to  October,   1917 

*D.     M.     HOWE..._ _ November,   1917,  to  October,   1918 

*J.    A.    SPIELMANN November,   1918,  to  October,   1919 

II.    H.    MaXFIELD - November,   1919,  to  October,   1920 

FRANK    J.     LANAHAN November,   1920,  to  October,   1921 

SAMUEL     LYNN _ November,   1921,  to  October,   1922 

D.  F.     CRAWFORD _ , November,   1922,  to  October,   1923 

GEORGE    D.    OGDEN _ November,   1923,  to  October,   1924 

A.     STUCKI - November,   1924,  to  October,   192S 

F.  G.    MINNICK - November,   1925,  to  October,   1924 

G.  W.    WILDIN November,   1926,  to  October,   1927 

E.  J.    DEVANS - November,   1927,  to  October,   192i 

* — Deceased. 
Meetings    held    fourth    Thursday    of    each    month    except    June,    July    and    August. 


PROCEEDINGS  OF  MEETING 
SEPTEMBER  26,  1929 

The  meeting  was  called  to  order  at  the  Fort  Pitt  Hotel 
at  7 :0U  o'clock  P.  M.  (Eastern  Standard  Time),  with  Presi- 
dent W.   S.   McAliee  in   the  chair. 

The    following   gentlemen    registered: 


MEMBERS 


Adams,  W.  A. 
xA.llen,  Harvey 
Altsman,  W.  PI. 
Ambrose,  W.  F. 
Ashley,  F.  B. 
Babcock,  F.  H. 
Bair,  J.K. 
Balzer,  C.  E. 
Beam,  E.  J. 
Bednar,  J.  J. 
Blest,  Mniot  C. 
Bowen,  James  T. 
Brinkhoff,  W.  H. 
Bull,  R.  S. 
Byrne,  W.  L. 
Campbell,  J.  E. 
Carlson.  Frank  R. 
Carlson,  L.  E. 
Carson,  John 
Carter,  \\'illiam 
Cipro,  Thomas 
Conway,  J.  D. 
Cotter,  G.  L. 
Coulter,  A.  F. 
Craig,  John  R. 
Crawford,  D.  F. 
Crenner,  Joseph  A. 
Croke,  Thomas  F. 
Davis,  Charles  S. 
Dempsey,  P.  W. 
Dickinson,  F.  W. 
Diven,  J.  B. 
Duryea,  O.  C. 
Eckes,  J.  M. 
Edwards,  C.  H. 
Eichhorn,  T.  F. 
Emerick,  J.  B. 
Endsley,  Louis  E.,  Prof. 
Evans,  E. 

Everstine,  A.,  Perry 
Farrel,  G.  R. 
Fisher,  H.  G. 


Fisher,  J.  J. 
Flinn,  R.  H. 
Geisler,  Joseph  J. 
Glessner,  G.  P. 
Goda,  P.  H. 
Gray,  Guy  M. 
Gunnison,  W.  L. 
Haller,  Nelson  M. 
Hansen,  W.  C. 
Herrold,  A.  E. 
Holmes,  E.  H. 
Hoover,  J.  W. 
Hughes,  John  E. 
Kelly,  L.  J. 
Ketchpel,  Paul  A. 
Keys,  A.  H. 
Kinney,  T.  F. 
Knox,  AMlliam  J. 
Lanahan,  Frank  J. 
Landis,    \Mlliam  C. 
Laurent,  Joseph  A. 
Lawson,  A.  F. 
Lobez,  P.  L. 
Loeffler,  George  O. 
Luddy,  W.  E. 
Lynn,  Samuel 
M'atthews,  R.  J. 
Miller,  John 
Moir,  W.  B. 
Myers,  Arnold 
McAbee,  W.  S. 
McCune,  J.  C. 
McHugh,  C.  A. 
McGeorge,  D.  W. 
Mclntyre,  R.  C. 
Osborne,  William  J. 
O'Sullivan.  J.  J. 
Painter,  Joseph 
Paisley.  F.  R. 
Pehrson.  Alfred  K. 
Ralston,  J.  A. 
Renshaw'.  \\\  B. 
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Rogers.  Robert 
Schaacke.  William 
Searles,  E.  j. 
Seiss,  W.  C. 
Severn,  A.  !'>. 
Sliafer,  John  v^. 
Shannon.  David  E. 
Shelly.  D.  L. 
Showaltcr,  J()so])h 
Simons.  P. 
Snyder.  F.  I. 
Sparks.  Hvnes 
Stark.  F.  H. 


Stevens.  R.  R. 
Strachan,  M.  15. 
Stucki.  A. 
Stuebin^'.  A.  F. 
Suckheld,  G.  A. 
Tuttle,  C.  L. 
Van  Wormer.^.  M. 
Walther,  G.  C. 
Webster,  H.  D. 
W'heatlev,  \\'illiani 
Wikande'r.  O.  R. 
Wilcox,  H.  C. 
Wildin.  G.  W. 


Woodward,  Robert 


\'ISITORS 


Alexander.  I.  R. 
Askin.  J.  A." 
Bell,  D. 

Burgham.  M.  L. 
Byron,  Clyde 
Campbell.  Harry  \'. 
Cannon,  Tyrone   ]\I. 
Carruthers,     G.     R. 
Darrall,  William   G. 
Daugherty.   W.    A. 
Davis,   William    B. 
Dexter,   A.   T. 
Dickinson,    T.    R. 
Dunham.   C.   A\'. 
Eckels,   \\'. 
Egbert,  J.   A. 
Endsley.    Louis    E., 
Ensheimer.   Louis 
Fleming.    P.   M. 
Graff.    R.    H. 
Grav.   R.  H. 
Gurley,    L.    R. 


Jr. 


Zininier.  A.  E. 


Hood,   C.    E. 
Hoover,   Edwin 
Kalik,  John 
Kondej,   H. 
Kromrov.    F.    R. 
Kleine,   H.  J. 
Lewis,   F.   W. 
Lewis,  S.  B. 
Meyer,  W.  J. 
Mohn,    Louis 
McCrea.  F.  G. 
Xorbom.    E.    B. 
Oschman.   ^^'illiam 
Pearson.  W.  B. 
Pyne,  Frank 
Reardon.  John   P. 
Reed,  M.  R. 
Riddile,   H.  C. 
Sitterlv.  W.   H. 
Smith,    C.    W. 
Smith,    Sion    B. 
Stephensky,  Jules 


The  call  of  the  roll  was  di>pensed  with,  the  record  of  at- 
tendance   being    obtained    through    the    registration    cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  as  they  have  appeared  in  printed  form  and  been 
distributed    to   the   members. 

The  Secretary  read  the  following  list  of  applications  for 
membership  : 

Burham,  Maurice  L.,  Sales  Engineer,  Edgewater  Steel  Company, 
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440    Freepurt    Street,    Parnassus,    Pa.      Recummended    by    J- 
D.   Conway. 

Burkley,  Frank  H..  Gang  Foreman,  Car  Department,  Union 
Railroad.  P)()x  'H^2.  Unity,  Pa.  Recommended  by  J.  T. 
Bowen. 

Craig,  John  R..  District  Manager,  Buckeye  Chemical  Company. 
5621  W'ellesley  Avenue,  E.  E.,  Pittsburgh,  Pa.  Recom- 
mended by   E.  J.   Garant. 

Darrall,  \\'illiam  G.,  Draftsman,  Edgewater  Steel  Company,  .'34T 
James    Street,    Springdale,    Pa.      Recommended    by    O.     R. 

AVikander. 

Daugherty,  W.  A.,  Gang  Foreman,  Car  Department,  Union  Rail- 
road, Box  281,  Universal,  Pa.  Recommended  by  J.  T. 
Bowen. 

Eckes,  Joseph  'SI.,  Salesman,  Raihva.y  Products  Company,  First 
National  Bank  lUiilding,  Pittsburgh,  Pa.  Recommended  by 
Samuel    Lynn. 

Flicker,  Howard,  Blacksmith,  Union  Railroad,  Box  46,  North 
Bessemer,   Pa.     Recommended   by  J.   T.   Bowen. 

Garlow,  Andrew,  Air  Brake  Inspector,  Union  Railroad,  North 
Bessemer,    Pa.      Recommended   by  J.   T.    Boden. 

Harvat,  Frank  \'.,  Air  Brake  Inspector,  Union  Railroad,  R.  D. 
1,  Box  U5,  Turtle  Creek,  Pa.  Recommended  by  J.  T. 
Bowen. 

Johnston,  A.  L.,  Car  Inspector,  Union  Railroad,  Box  188,  Unity, 
Pa.      Recommended  by  J.   T.   Bowen. 

Kalik,  John  R.,  Air  Brake  Inspector,  Union  Railroad,  R.  D.  ], 
Turtle   Creek,   Pa.     Recommended   by   J.  T.   Bowen. 

Keys,  Arthur  H.,  General  Car  Foreman,  B.  &  O.  R.  R.,  28U1 
Crosby  Avenue,  Pittsburgh,  Pa.  Recommended  by  H.  C. 
Wilcox. 

Kromroy,  F.  R.,  South  American  Representative,  Westinghouse 
Air  Brake  Company,  c/o  G.  C.  Dehne,  Wilmerding,  Pa. 
Recommended    by    George    \\\    \\4ldin. 

Mauck,  E.  A.,  Air  Brake  Inspector,  Union  Railroad,  Box  55, 
North   Bessemer,  Pa.     Recommended  by  J.  T.   Bowen. 

Meyer,  Wendel  J.,  Chief  Engineer,  O.  C.  Duryea  Corporation, 
R.   D.   7,   Butler,   Pa.      Recommended   by   Samuel    Lynn. 

146 


Mi>ner,  George  W'..  c/o  W'cstinghouse  Air  lirakc  Ciim])an_\.  ;5(il 
Arlington  Avenue,  East  McKees])i)rt,  I'a.  KeciMnmcnded  by 
G.   L.  C.tter. 

Mohn,  Louis,  District  Manager.  Garlook  i'a.cking  C'(;nii)an}-. 
Frontenac  A])artments.  liighland  Avenue,  I'ittsburgh,  Pa. 
Recommended  by  Karl    r>erg. 

Murray,  Donald,  President,  Murray  Safety  Sling  Company,  Inc., 
lolo  South  Avenue,  Wilkinsburg,  Pa.  Recommended  by 
L.   \'.   Stevens. 

Murray,  James  S.,  Manufacturing"  Agent,  Goddard  &  Goddard. 
Inc.,  392  Hazel  Drive.  Mt.  Lebanon,  Pa.  Recommended  by 
L.  \'.  Stevens. 

Murray.  M.  H.,  Salesman,  United  Oil  Compan}',  1)06  Steuben 
Street,   Pittsburgh,    Pa.      Recommended   by    L.    \  .    Stevens. 

Pacey,  E.  H.,  President,  Pittsburgh  \\'elding  Corporation,  33 
Water  Street,  Pittsburgh,  Pa.  Recommended  by  L.  \'. 
Stevens. 

Stephensky,  Jules,  Air  Brake  Inspector,  Union  Railroad.  R.  D.  L 

Turtle   Creek,    Pa.      Recommended   by   J.    T.    Bowen. 

* 

Tarr.  H.  S.,  Foreman,  Union  Railroad.  413  Franklin  Avenue, 
Wilkinsburg,   Pa.      Recommended   by    F.    E.    Gorby. 

Thompson,  Homer  D.,  Air  Brake  Inspector,  L'nion  Railroad, 
Box  105,   Unity,   Pa.      Recommended  by  J.   T.    Bcwen. 

PRESIDEX^T:  These  applications  will  be  referred  to  the 
Executive  Committee,  in  accordance  with  the  rules,  and  upon 
a.pproval  by  them  the  gentlemen  named  will  become  members 
without   further   action. 

SECRETARY:  Since  our  last  meeting  we  have  l)een  ad- 
vised of  the  death  of  one  of  our  members.  J.  S.  Turner  died 
July    15,   1929. 

PRESIDENT:  An  appropriate  memorial  mhiute  will  ap- 
pear in   the   next  issue   of   the   proceedings. 

In  accordance  with  our  By-Laws  it  is  necessary  to  appoint  at 
this  meeting  a  Xominating  Committee  to  submit  nominations 
for  officers  for  the  ensuing"  year.  In  observance  of  that  re- 
quirement.  I    will   appoint  as  the   Xominating"  Committee: 
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Mr.   F.   H.   Stark 

Mr.    W.    C.    Hansen 

Mr.   L.  J.  Kelly 
and  I  will  a<k  them  to  confer  and  be  ready  to  report  at  a  con- 
venient time  later  in  the   evening". 

If  there  is  no  further  l)usiness,  we  come  to  the  paper  of 
the  evening.  You  have  all  been  made  aware  of  the  subject  that 
is  to  be  discussed  and  the.  speaker  is  no  stranger  to  any  of  you. 
I  will  ask  Professor  Endsley  to  come  forward,  witliout  further 
introduction,  and   present  the   pa])er. 


SOME  POINTS  IN  THE   FREIGHT   CAR  DRAFT 
GEAR  PROBLEM 

By  PROFESSOR  LOUIS  E.  ENDSLEY, 
Consulting  Engineer,  Pittsburgh,  Pa. 

This  subject  has  been  before  the  railroads  for  many  years. 
The  first  railway  cars  did  not  have  any  draft  gears  but  as  cars 
and  trains  became  larger  and  heavier  the  need  of  some  resist- 
ing give  between  the  cars  was  found  necessary.  First,  a  single 
coil  spring  was  used  and  for  cars  that  were  in  use  forty  years 
ago  this  spring  did  the  work  fairly  well ;  but  as  the  railroads 
came  to  the  use  of  steel  underframe  and  modern  cars,  the  need 
of  more  capacity  brought  out  the  friction  draft  gear,  for  no 
longer  could  the  capacity  be  obtained  by  a  reasonable  amount 
of  springs.  One  real  need  of  a  friction  draft  gear  is  in  the 
switching  of  the  cars  together.  Another  is  the  control  of  the 
slack  in  the  train  that  is  necessary  to  start  the  train.  This 
slack,  either  controlled  or  uncontrolled,  is  necessary  in  order 
to  start  a  train.,  for  on  all  our  low-grade  railroads  most  loco- 
motives can  take  over  the  division  all  that  it  can  start.  Xo 
slack  is  necessary  in  order  to  stop  any  train  or  run  it.  This 
may  be  somewhat  of  a  startling  statement  but  anyone  wlio  has 
given  it  the  thought  which  it  deserves  will  l^ear  me  out  in  tlirit 
statement.  The  only  necessity  for  slack  is  in  starting;  in  fad, 
it  would  be  ideal,  in  my  opinion,  if  some  magic  means  could  l>e 
devised  to  make  a  hundred-car  train  one  long  car  after  the  train 
was  in  motion  and  thus  maintain  it  until  it  was  stopped.  How- 
ever, if  the  locomotive  had  to  start  such  a  train  with  no  slack 
it  would  require  a  much  larger  locomotive  for  the  modern  train 
or  a  reduction  of  the  train  size  for  the  present  locomotive,  so 
that   slack   for  starting  the   train   is   necessary — l)ut   it   should   he 
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draft  g'car  trax'cl  and  not  free  or  uncontrolled  slack.  There  is 
some  free  slack,  such  as  coupler  knuckle  slack  that  in  the  pres- 
ent coupler  is  always  there,  but  the  slack  around  the  key  and 
yoke,  shorteninj^  of  the  coupler  shank,  shortening-  of  the  draft 
gear,  etc.,  should  be  kept  to  a  minimuiu.  It  is  from  these  that 
the  excessive  slack  now  in  freight  cars  come.  This  extra  slack 
that  is  not  draft  gear  travel  is  causing  much  damage  to  freight 
cars  and  lading,  and  is  also  requiring  extra  work  to  l)e  done  by 
the  draft  gear.  The  bra.ke  shoes  and  the  draft  gear  do  the 
same  thing-,  that  is,  stop  the  car,  and  the  work  recjuired  to  stop 
a  car  from  five  miles  per  hour  is  the  same,  no  matter  what 
the  means  used,  so  far  as  work  done  is  concerned.  Of 
course,  the  brakeshoe — everyone  appreciates — stops  the  tr;iin 
when  the  air  is  applied,  but  it  takes  the  brakeshoes  some  2U 
to  30  feet  to  stop  a  freight  car  from  a  speed  at  o  miles  per 
hour,  and  we  expect  two  draft  gears  to  do  it  in  'i^  inches 
travel  of  each  gear.  The  car  is  switched  into  another  car,  or 
string  of  cars,  and  it  is  stopped  by  the  work  of  the  draft  gears 
or  damaged  in  some  part  of  the  car  or  lading.  The  draft  gear 
also  has  to  do  some  work  that  the  brakeshoes  are  not  rccjuired 
to  do.  The  brakeshoes  do  not  have  anything  to  do  with  the 
starting  of  the  train ;  however,  the  draft  gear  comes  into  use 
every  time  a  train  is  started  and  it  also  is  in  use  in  equalizing 
the  speed  of  cars  in  the  train  as  the  train  is  put  o\'er  small 
raises  in  the  tracks  and  goes  into  dips.  At  these  times  the 
coupler  may  be  under  tension,  or  it  may  be  under  compression, 
but  at  all  times  the  draft  gear,  if  working,  is  under  compression 
and  it  is  expected  to  equalize  and  cause  uniform  speed  between 
two  cars  next  to  each  other  in  the  train,  without  damage  or 
excessive  pull  or  buff  upon  the  couplers.  Xow,  it  is  plain  to 
anyone  who  gives  it  thought  that  any  excess  of  free  slack  that 
may  occur  between  the  ends  of  two  cars  will  materially  increase 
the  damage  or  work  necessary  for  the  draft  gear  to  do  when 
a  train  either  goes  into  a  depression  or  over  a  hump  in  the 
road,  for  in  a  hundred-car  train,  where  this  excess  free  slack  is 
only  one  inch  per  coupler,  and  counting  the  coupler  slack  at 
}i  inch  per  coupler,  the  run  in  and  out  would  amount  to  over 
55  feet  in  the  length  of  the  train.  Now,  if  this  could  be  re- 
duced to  a  minimum,  is  it  not  obvious  that  the  work  required 
of  the  draft  gear  would   be  materially   reduced? 

The  draft  gear  companies  have  designed  a  friction  draft 
gear  that  will  take  care  of  a  drop  of  the  9000#  hammer  of  from 
IS"  to  28"  free  fall  of  the  hammer,  with  a  draft  gear  travel  of 
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2^'',  and  this  is  about  all  they  have  been  able  to  do  with  this 
travel.  This  means  that  the  modern  friction  draft  gear  has  a 
capacity  of  betw^een  15,000  to  24,000  foot  pounds.  Now,  in  the 
modern  freight  car,  where  the  A.  R.  A.  "D"  coupler  is  being 
used,  it  is  safe  to  assume  that  any  draft  gear  that  closes  at 
400,000#  or  less  will  not  damage  any  part  of  the  coupler,  or 
car,  because  the  shank  of  the  coupler  will  stand  400,000#,  or  a 
little  more,  without  any  set  of  the  coupler  shank,  which  is 
really  the  weakest  point  from  a  compression  standpoint ;  so 
that  if  a  draft  gear  could  be  designed  to  close  at  400,000 
pounds,  there  would  be  no  danger  of  injuring  any  part  of  the 
car  until  after  the  draft  gear  had  closed ;  but  in  order  to  have 
the  draft  gear  close  at  400,000  pounds,  the  initial  pressure  nec- 
essary to  start  the  draft  gear  to  close,  in  my  opinion,  would 
have  to  be  approximately  300,000#,  because  I  do  not  believe 
that  you  can,  with  angles,  springs  and  friction  surfaces,  design 
a  draft  gear  that  will  pick  up  more  than  100,000#  in  a  2^" 
travel  and  be  sure  of  releasing  at  all  times.  Xow,  if  a  draft 
gear  is  designed,  as  I  stated  above,  with  an  initial  pressure  of 
300,000#.  it  would  be  of  no  value  in  the  starting  of  a  train  as 
it  would  be  a  solid  block  of  metal ;  under  this  condition,  how- 
ever, it  would  give  a  capacity  of  almost  104"  of  a  fall  of  the 
9000#  hammer  before  it  would  close  at  400,000#.  Now,  if  we 
figure  on  a  freight  car  draft  gear  that  should  have  a  capacity 
which  will  be  available  in  the  starting  of  the  train,  in  my  opin- 
ion the  initial  starting  point  should  not  be  over  40,000  or  50,000 
pounds.  If  the  initial  starting  pressure  is  40,000  pounds  (and 
the  slope  is  a  straight  line)  the  final  pressure  will  only  be  ap- 
proximately 150,000  pounds,  with  an  average  pressure  of  95,000 
pounds.  For  if  a  greater  final  pressure  is  obtained  the  draft 
gear  may  stick  and  not  release  because  there  is  a  limit  to  the 
slope  of  the  pressure  and  travel  line  in  the  design  of  a  friction 
draft  gear  in  the  present  pocket  and  tra^•el.  Xow,  if  a  gear 
is  made,  as  per  this  assumption,  it  will  just  close  with  the  fall 
of  the  hammer  of  2S"  free  fall  and  2^4"  draft  gear  travel.  This 
is  near  the  limit  at  which  the  modern  friction  draft  gear  can 
act.  It  has  been  said  that  100,000  pounds  initial  pressure  can 
be  used  and  a  final  pressure  of  200,000  pounds;  this  would  have 
almost  the  same  slope  line  between  pressure  and  travel.  This 
gear  would  have  a  capacity  of  46"  fall  of  the  9000  pound  ham- 
mer. With  a  great  many  locomotives  this  100,000  pound  start- 
ing pressure  would  be  equivalent  to  a  solid  block.  If  the  draft 
gear  has  a  capacity  of  approximately  30"  fall  of  the  9000  pound 
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hammer  which  is  tlic  i^ear  named  above  with  4U,0()(»  pound  in- 
itial pressure,  it  will  take  care  of  a  switching-  speed  of  ap- 
proximately 5.U  miles  an  hour  for  the  loaded  50-ton  car  and 
a  little  less  than  4  miles  an  hour  for  the  70-ton  car.  Xow, 
this  mav  be  a  reasonable  switching  speed  and  is  maintained  in 
some  yards.  If  the  draft  gear  of  this  capacity  is  maintained 
in  good  repair  this  gear  will  handle  all  conditions  of  train  ojier- 
eration  that  ma}'  arise  in  the  oO-ton  car  train  with  the  excep- 
tion of  a  very  few,  witht)ut  damage  to  the  underframe  of  the 
freight  car ;  providing  the  slack  or  free  movement  is  kept  at  a 
minimum.  There  is,  however,  some  doubt  in  my  mind  with 
regard   to   the    70-ton   and   larger   car. 

There  is  a  way  that  the  capacity  of  the  draft  gear  can  be 
increased  materially  and  that  is  to  increase  the  travel  of  the 
gear.  As  an  illustration,  let  us  assume  that  the  draft  gear  travel 
is  increased  to  -ij^",  which  is  just  50%  more  than  the  present 
draft  gear,  and  the  slope  of  the  line  of  travel  and  pressure  is 
maintained  as  in  the  assumed  draft  gear  that  had  a  starting 
pressure  of  40,000  pounds  and  a  closing  pressure  of  150,000 
pounds  with  a  2^-inch  travel.  In  this  assumed  4^"  travel  gear 
the  initial  pressure  is  taken  as  40,000  pounds  and  the  final  pres- 
sure w^ould  be  200,000  pounds.  Xow  this  gear  wdll  have  almost 
twice  the  capacity  of  the  2^"  gear,  or  a  total  fall  of  the  9000 
pound  hammer  at  the   closing  point  of  55^". 

There  are  some  changes  involved  if  the  travel  of  the  draft 
gear  is  increased ;  one  is  the  air  hose  connection  might  have 
to  be  about  one  inch  farther  out  and  up;  another,  the  shank 
of  the  coupler  should  be  lengthened  about  three  or  four  inches ; 
also,  a  longer  pocket  for  the  draft  gear  in  order  that  larger 
springs  could  be  used.  But  these  changes  are  not  difficult  and 
do  not  involve  much  expense  or  trouble.  The  saving  in  damage 
to  our  large  cars  and  lading  would  more  than  pay  for  the  cost. 
This  extra  travel  is  not  as  complicated  as  it  seems ;  in  fact, 
today  there  are  many  cars  that  have  a  travel  of  the  coupler 
equal  to  or  greater  than  the  above  mentioned  travel ;  however, 
this  is  due  to  a  considerable  amount  of  slack  which  is  not  draft 
gear  travel.  So  that  if  the  draft  gear  travel  w-ere  increased  and 
the  maintenance  of  the  draft  gear  were  carefully  followed,  there 
is  no  doubt  in  my  mind  but  that  the  present  hose  and  ar- 
rangement could  be  maintained;  however,  the  increase  in  the 
length  of  coupler  shank  is  made  necessary  by  the  limited  space 
between   the  yoke  and   the   striking  casting. 

The   draft   gear   has.    in    some    cases. — though    not    in    many 
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cases — had  the  attention  it  should  have  had.  X(j  repairs  have 
been  made  to  the  draft  gear  in  some  cases  until  the  coupler 
has  pulled  out  or  the  sills  have  been  bent  or  some  major 
operation  was  necessary.  Yet  the  railroads  have  for  years 
watched  very  carefully  the  air  brake  and  brakeshoe  arrange- 
ment and  felt  that  they  saved  many  dollars  by  these  systematic 
repairs.  I  am  of  the  opinion  that  even  a  greater  saving  could 
be  effected  if  the  draft  gear  was  watched  as  carefully  and  kept 
in  repair  with  the  minimum  amount  of  slack. 

As  long  as  the  present  2^"  travel  is  maintained  I  believe 
the  modern  friction  draft  gear  for  freight  cars  should  have  not 
over  50,000  pounds  initial  starting  pressure ;  also  that  the  total 
fall  of  the  9000  pound  hammer  of  24'',  or  2',  should  not  produce 
over  400,000  pounds  pressure.  This  is  equivalent  to  18,000 
foot  pounds  of  work.  Added  to  this  will  be  the  underframe 
capacity  of  about  4000  foot  pounds.  Also,  I  believe  that  the 
draft  gear  should  stand  about  600,000  pounds  pressure  without 
very  much  shortening.  I  selected  the  600,000  pounds  pressure 
because  if  that  amount  is  produced  in  a  static  machine,  or  a 
few  times  in  an  impact  machine,  the  coupler  shank  will  shorten 
about  one  inch.  Now,  I  do  not  believe  it  is  necessary  to  put 
more  metal  in  the  draft  gear  than  is  necessary  to  produce  the 
strength  of  the  coupler  shank,  because  it  is  a  waste  of  metal 
if  you  do  this  and  the  occupying  of  very  valuable  space  that 
could  be  better  occupied  by  springs  or  wearing  surfaces.  I 
mentioned  above  the  capacity  of  the  underframe ;  I  mean  by 
this  that  if  a  freight  car  with  30  square  inches  of  metal  in  the 
center  sills  was  pressed  at  both  ends  by  a  force  of  400,000 
pounds  the  work  necessary  would  be  equivalent  to  a  fall  of  the 
9000  pound  hammer  of  5  inches.  In  other  words,  the  give  of 
the  underframe  up  to  a  pressure  of  400,000  pounds  adds  5 
inches   to   the    capacity   of   all    draft   gears. 

It  is  my  opinion  that  we  have  two  roads  open  to  us ;  the 
draft  gear  should  be  designed  to  have  a  capacity  that  will  be 
above  that  required  for  any  switching  speed  that  may  be  used ; 
or,  in  case  that  is  not  possible,  we  should  have  something  like 
a  fuse  block  in  an  electric  current  that  will  blow  out  if  it  is 
overloaded. 

In  order  to  make  this  clear,  let  us  assume  that  we  have  a 
box  car  that  is  loaded  and  the  whole  car  and  load  weighs  150,000 
pounds.  Now  a  blow  of  two  cars  switching  together  of  300,000 
pounds  will  do  very  little  damage  to  either  the  car  or  the  load, 
for  the  pressure  between  the  cars  per  pound  of  weight  will  only 
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be  two  pounds.  Now,  if  an  impact  that  is  ccpial  to  1  ,'<J()U,(JIJO 
pounds  should  occur  between  these  same  two  cars,  each  ])ound 
of  car  and  load  would  have  an  eii;ht-pound  force  u])on  it  and 
damage  to  the  car  and  lading  would  result  if  it  is  a  1)ox  car 
with  fragile  merchandise  in  it.  Now,  if  we  could  limit  this 
force  by  some  giving  means  to  a  maximum  of  (500,000  pounds, 
the  pound  force  per  pcjund  of  load  and  car  would  be  lour 
jKiunds.  Si>  that  the  ideal  method  would  be  to  have  a  ])art 
in  the  draft  gear  arrangement  that  at  a  pressure  of  approxi- 
mately 600,000  pounds  would  have  a  give  that  after  one  or 
more  blows,  depending  upon  their  severity,  would  be  destroyed 
and  then  replacing.  The  value  of  this  so-called  fuse  block 
would  depend  upon  how  many  food  pounds  of  work  that  could 
be  absorbed  before  the  usefulness  of  it  was  all  gone  and  had  to 
be  replaced.  It  is  very  easy  to  figure  where  such  a  fuse  block 
could  be  inserted  that  would  take  a  total  set  of  ^  inch  or 
more  at  a  pressure  of  600,000  pounds,  and  yet  would  not  he 
affected  at  a  load  of  300,000  or  400,000  pounds.  Just  as  an  il- 
lustration of  what  could  be  done,  assume  that  the  coupler  and 
draft  gear  casing  was  of  the  same  strength  and  that  when  the 
draft  gear  was  solid  the  distance  from  the  head  of  the  coupler 
to  the  back  follower  block  would  be  43  inches.  Now,  such  an 
arrangement  can  be  shown  to  stand  one  blow  between  two  tank 
cars  that  are  equipped  with  no  dome  and  full  of  oil  at  a  speed 
of  eight  miles  per  hour,  with  a  maximum  pressure  of  only  600,- 
000  pounds  if  the  draft  gear  has  a  capacity  of  3  feet  or  34 
inches  fall  of  the  9000  pound  hammer.  This  same  arrangement 
will  stand  ten  blows  at  5.6  miles  per  hour,  100  blows  at  5.3 
miles  per  hour,  and  100,000  blows  or  more  at  5  miles  per  hour 
before  all  the  set  of  ^  inch  would  be  produced  in  the  43  inches 
of  metal  between  the  back  stop  and  the  coupler  head.  Now, 
all  these  impact  speeds  here  given  will  be  greater  in  coal  cars 
and  box  cars  where  the  load  can  shift  and  other  gives  take 
place,  but,  in  a  tank  car,  as  mentioned  above,  the  load  will  not 
shift  if  the  tank  is   full   and  has  no   dome. 

In  this  connection  I  have  felt  for  years  that  a  good  way 
to  build  tank  cars  would  be  to  equip  them  with  a  dome  on 
each  end  instead  of  one  dome  at  the  center,  as  now  used  in 
tank  ca'  construction.  If  this  double  dome  tank  car  was 
switcheo,  it  would  allow  all  the  load  to  shift  and  would  be 
equivalent  to  increasing  the  capacity  of  any  draft  gear  that 
might  be  in  the  car.  Now,  it  is  easy  to  figure  a  dome  on  any 
modern  tank  car  that  will  more  than  double  the  capacity  of  tlie 
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draft  gear !  in  other  words,  increase  the  switching  speed  50% 
with  the  same  force  between  the  cars  as   now  obtained. 

Now,  I  have  not  put  in  many  calculations  and  formulae 
that  I  could  have  burdened  this  paper  with,  but  you  engineers 
can  figure  out  for  yourselves — and  I  believe  that  the  engineers 
here  have — I  have  given  you  practical  men  this  subject  in  com- 
mon language  and  not  too  complicated.  It  has  been  the  desire 
for  years  to  get  some  simple  means  to  determine  the  value  of 
different  draft  gears  in  a  testing  laboratory.  The  rivet  shearing 
test  has  been  used ;  a  Chronograph  that  draws  a  line  on  a 
revolving  drum  that  requires  tangents  to  be  drawn  to  the  curve 
in  order  to  get  the  force  during  an  impact;  and  the  indentation 
of  hard  balls  in  steel  has  been  used  to  determine  the  maximum 
force  and  closing  point  of  gears.  But  all  of  these  methods 
are   somewhat   complicated. 

Some  years  ago,  I  conceived  an  instrument  that  would 
measure  the  pressure  at  any  fall  of  the  9000  pound  hammer 
upon  a  draft  gear  and  three  or  four  of  these  instruments  have 
been  placed  upon  dilTerent  9000  pound  hammers.  I  personally 
have  calibrated  two  of  these  instruments  and  have  found  that 
a  reading  can  be  obtained  from  the  instrument  which  will  give 
a  very  close  approximation  to  within  3%  to  5%  of  the  maxi- 
mum pressure  coming  upon  any  draft  gear  by  reason  of  the 
fall  of  the  9000  pound  hammer.  The  instrument  is  merely 
mounted  on  the  hammer  and  when  the  hammer  falls  it  is 
stopped  by  the  pressure  on  the  tup  of  the  hammer,  the  steel 
rod  going  through  this  little  instrument  that  is  held  securely 
by  two  heavy  springs  under  compression  with  screwed  caps 
upon  the  steel  rod  running  over  ball-bearing  sleeves  is  also 
stopped  but  is  not  stopped  as  quickly  as  the  hammer,  due  to 
the  fact  that  the  pressure  must  build  up  some  before  the  center 
rod  is  stopped.  By  allowing  this  center  rod  to  move  only  1/5 
as  much  as  a  pencil  point,  or  stylus  point,  on  the  end  of  a  bell 
crank  with  marks  upon  metallic  paper,  I  was  able  to  calibrate 
this  instrument  to  within  a  3%  error.  My  method  of  calibrat- 
ing was  to  take  a  cold  rolled  piece  of  steel  as  long  as  possible 
and  machine  it  to  blocks  one  inch  long,  the  piece  being  one 
inch  in  diameter,  and  taking  a  block  at  the  end  and  the  center 
of  the  piece  and  calibrating  the  piece  in  a  static  testing  machine 
for  different  amounts  of  set.  It  is  a  known  fact  that  all  pieces 
of  the  same  pieces  of  cold  rolled  steel  will  show  within  1% 
the  same  amount  of  set  for  any  given  load.  Now,  by  taking 
these  one  inch  blocks  and  placing  them   on  the  machine  surface 
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of  a  block  resting  upon  a  draft  gear,  and  dropping-  the  hammer 
until  a  shortening  of  each  of  the  blocks  of  approximately  .05 
or  .U6  of  an  inch  occurs  at  one  impact,  a  reading  of  the  move- 
ment of  the  pencil  point  checked  almost  identically  with  the 
reading  of  the  static  load  as  obtained  in  the  static  machine. 
For  your  information,  this  was  carried  out  on  {wo  machines 
and  the  maximum  error  was  less  than  2%  from  the  average 
line  drawn  through  all  tests  made,  which  shows  that  the  results 
are  very  close.  Now,  I  do  not  say  that  the  same  pressure  was 
necessary  to  produce  set  in  a  static  machine  as  was  necessary 
to  produce  the  same  shortening  in  an  impact  blow,  but  the 
results  are  directly  comparable  and  a  yard  stick  is  obtained. 
This  instrument  will  give  me  rather  quickly  what  I  think  is 
required  in  the  modern  draft  gear,  viz.,  first,  what  pressure 
will  a  one  inch  fall  of  the  9000  pound  hammer  produce?  This 
will  be  the  starting  or  initial  pressure  of  the  draft  gear.  Sec- 
ond, what  height  of  drop  will  just  produce  400,000  pounds  pres- 
sure? Third,  what  damage  or  shortening  of  the  draft  gear  will 
be   produced   under   a   pressure   of   600,000    pounds? 

There  are  other  things  which  must  be  found  out  about  the 
draft  gears,  viz.,  How  long  will  they  maintain  their  initial 
capacity,  or  how  long  will  they  protect  the  car  a  reasonable 
amount?  This  life  of  a  draft  gear  may  be  obtained  in  a  drop 
hammer  test  but  I  am  of  the  opinion  that  road  condition  is 
the  only  thing  which  wull  finally  determine  the  life  of  the  dif- 
ferent draft  gears.  One  of  the  things  that  is  quite  often  brought 
up  in  the  sale  and  purchase  of  draft  gears  is  the  question  of 
guaranteeing  them.  Some  railroads  have  asked  for  a  guarantee 
of  ten  years.  It  is  my  opinion  that  a  draft  gear  that  wall  last 
ten  years  in  modern  car  operation  without  repairs  will  be  a  very 
expensive  gear,  for  something  else  besides  the  long-life  gear  is 
going  to  do  the  draft  gear  work.  In  other  w^ords,  a  solid  block 
of  metal  would  last  for  30  years  or  more  but  would  nut  protect 
the   car  very  much. 

Before  I  close  I  wish  to  say  that  the  draft  gear  problem 
on  our  TO  ton  cars  will  not  be  solved  until  the  draft  gear 
designer  is  given  more  travel,  which  means  more  space  in 
which  to  put  the  draft  gear.  Also,  after  the  car  is  put  in  ser- 
vice you  railroad  men  must  keep  it  in  repairs  and  maintain  at 
all  times  a  minimum  of  slack.  The  only  way  that  this  can  be 
done  is  by  a  well  organized  system  of  inspection  and  repairs. 

PRESIDENT   McABEE:   You   have   heard   an   able   address 
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on  a  subject  about  which  there  is  great  diversity  of  opinion. 
Naturally,  the  speaker  expects  a  little  discussion.  To  start  it 
I  am  going  to  call  on  our  good  friend  and  past  President  of 
this  Club,  Air.  George  W.  Wildin,  because  he  is  in  the  same  line 
of  work. 

MR.  GEORGE  W.  WILDIX:  Air.  President,  Alembers  of 
the  Railway  Club  of  Pittsburgh  and  Visitors:  It  is  not  very 
often  when  called  upon  to  make  some  remarks  before  the  mem- 
bers of  this  Club  that  you  observe  me  reading  what  I  may  have 
to  say  from  typed  copy.  On  this  occasion  I  am  somewhat  in  the 
position  of  a  politician  campaigning  just  before  an  election.  I  must 
record  very  carefully  what  I  say  to  avoid  misrepresentation 
through  improper  interpretation,  and  possibly  later  embarrass- 
ment by  being  called  upon  to  deny  things  I  did  not  say.  Also, 
Air.  Official  Stenographer,  if  everything  is  jumbled  up  in  the 
printed  proceedings  when  they  are  issued,  you  will  not  be 
called   upon  to  share   the   honors   wdth  me. 

Before  I  progress  any  further  I  want  to  compliment  the 
author  of  this  important  paper  for  having  the  courage  of  his 
convictions  to  say  what  he  thinks  on  the  subject,  right  or 
wrong,  in  language  we  can  all  understand  when  discussing  the 
subject  of  Friction   Draft   Gears. 

I  quote  the  following  from  the  author's  paper:  "This  sub- 
ject has  been  before  the  railroads  for  many  years.  The  first 
railway  cars  did  not  have  any  draft  gears,  but  as  cars  and 
trains  became  larger  and  heavier  the  need  of  seme  resisting 
give  betw^een  the  cars  was  found  necessary.  First,  a  single 
coil  spring  w^as  used  and  for  cars  that  were  in  use  forty  years 
ago  this  spring  did  the  work  fairly  well ;  but  as  the  railroads 
came  to  the  use  of  steel  underframe  and  modern  cars,  the  need 
of  more  capacity  brought  out  the  friction  draft  gear,  for  no 
longer  could  the  capacity  be  obtained  by  a  reasonable  amount 
of  springs."  The  founder  of  the  company  with  which  I  am 
connected,  Air.  George  Westinghouse,  bears  the  undisputed 
title  of  father  of  the  Friction  Draft  Gear  as  applied  to  equip- 
ment on  American  Railways.  He  blazed  the  trail  for  the 
pioneers  in  this  field.  Air.  \\'estinghouse's  first  patent  was 
issued  just  forty-one  years  ago  and  many  of  the  points  covered 
in  this  early  patent  can  be  recognized  in  several  of  the  latest 
types  of  gears  brought  out  in  recent  years  by  others.  The 
underlying  reason  for  bringing  out  the  original  friction  draft 
•gear  was  not,  as  stated  by  the   author,   because  of  steel   under- 
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frame  and  modern  cars.  It  will  be  seen  that  the  development 
of  friction  draft  gears  preceded  the  advent  of  the  modern  steel 
and  steel  underframe  cars  anywhere  from  ten  to  twelve  years, 
and  even  at  that  time  the  all  steel  and  steel  underframe  cars 
were  of  comparatively  light  weight.  The  real  reason  which 
impelled  Mr.  Westinghouse  to  push  the  development  of  the 
Friction  Draft  Gear  seems  to  have  been  overlooked,  not  under- 
stood or  ignored  by  the  author,  as  it  has  been  by  many  draft 
gear  engineers  in  the  past.  That  reason  was  excessive  recoil 
in  the  spring  type  gear,  if  of  any  material  capacity,  and  the 
resultant  effect  recoil  has  on  smooth,  safe  train  operation.  From 
the  wording  contained  in  the  author's  paper  it  could  reasonably 
be  assumed  that  if  proper  gear  capacity  could  be  had  in  the 
space  provided  by  some  suitable  arrangement  of  springs,  it 
would  be  entirely  satisfactory  to  him.  I  question  whether  he 
really  means  this.  After  having  experienced  some  severe  train 
break-in-twos  while  demonstrating  his  air  brake  on  English 
roads  where  the  equipment  is  provided  with  heavy  buffers  of 
the  spring  type  between  the  cars,  Mr.  Westinghouse  summed  up 
the  situation  in  this  terse  comment.  It  is  necessary  that  a 
brake  be  put  on  the  Draft  Gear  as  well  as  on  the  wheels,  and 
we  have  as  air  brake  people  recognized  that  this  feature  in  a 
draft  gear  cannot  be  ignored.  The  Draft  Gear  Committee  rec- 
ognized the  force  of  this  argument  in  their  report  of  the  Perdue 
tests  and  said,  "A  minimum  recoil,  consistent  with  freedom  from 
sticking,  is  desirable."  It  goes  without  saying  that  a  friction 
draft  gear  of  any  capacity  can  be  constructed  much  more  easily 
and  avoid  sticking  by  the  introduction  of  high  recoil  than  can 
be  done  with  low  recoil.  It  is  not  necessary,  however,  to  in- 
troduce high  recoil  in  a  friction  gear  in  order  to  prevent  stick- 
ing if  the   gear   is   properly   designed. 

The  author  says,  "One  real  need  of  a  Friction  Draft  Gear 
is  in  the  switching  of  the  cars  together."  ''Another  is  the  con- 
trol of  the  slack  in  the  train  that  is  necessary  to  start  the 
train."  The  first  statement  is  axiomatic  and  needs  no  amplifi- 
cation except  to  say  that  the  more  shock  absorbing  apparatus 
interposed  the  better,  but  the  second  reason  will  require  some 
clarification.  I  presume  he  means  that  for  the  purpose  of  dis- 
cussion we  will  consider  theoretically  that  all  the  uncontrolled 
slack  which  he  classifies  in  his  paper  is  removed  and  that  what- 
ever flexibility  is  necessary  to  permit  the  starting  of  a  train 
smoothly  and  without  shock  will  be  incorporated  in  the  draft 
gear   itself   and   this   he   proposes   to   do   by   increasing   the   gear 
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travel  materially.  I  agree  with  the  idea  that  if  all  the  uncon- 
trolled slack  in  a  train  of  cars  could  be  eliminated  in  some  way 
the  millennium  in  train  operation  would  be  reached  both  from 
the  air  brake  and  draft  gear  standpoints,  but  this  is  only  play- 
ful theorization.  It  will  never  be  realized  and  it  is  with  us  to 
stay  in  some  form  or  other  so  long-  as  the  general  interchange 
of  equipment  is  continued  on  our  American  Railways.  The 
proper  things  to  do  then  is  to  recognize  this  fact  and  advocate 
to  the  limit  uncontrolled  slack  reduction,  meet  the  situation  as 
best  we  can  before  suggesting  increased  gear  travel  an  ap- 
preciable amount  which   would   only   add  to   our  difficulties. 

Speaking  of  starting  long  trains  from  yards  and  hauling 
same  over  a  division,  I  presume  the  author  of  this  paper  rea- 
lizes that  if  all  freight  cars  and  locomotives  were  equipped  with 
either  ball  or  roller  bearings,  a  modern  locomotive  could  start 
a  modern  freight  train  from  a  terminal  with  all  uncontrolled 
slack  entirely  removed,  assisted  only  in  its  efforts  by  such  flex- 
ibility as  now  exists  in  a  well  designed  modern  friction  draft 
gear  having  2^^"  or  2^"  travel.  It  would  appear  then  that 
the  "Magic  Means"  desired  by  the  author  is  not  so  mythical 
but  really  in  sight.  As  long,  then,  as  we  have  started  on  an 
educational  campaign,  why  not  advocate  letting  every  tub  stand 
on  its  own  bottom,  allowing  the  draft  gear  to  do  its  own  legiti- 
mate work,  but  not  burden  it  with  work  that  does  not  belong 
to  it,  which  can  be  taken  care  of  in  some  other  way.  Some 
day  this  will  be  done,  and  many  of  us  young  men  here  tonight 
will  live  to  see  this  arrangement  the  standard. 

I  agree  heartily  with  the  author  as  to  the  damaging  effects 
of  free  slack  and  the  added  burden  the  draft  gear  is  called 
upon  to  carry  because  of  same  as  outlined  by  him  on  Page  2 
of  his  paper,  but  I  cannot  with  my  knowledge  of  conditions 
encountered  in  interchange  of  cars  between  roads  enthuse  over 
the  possibilities  of  getting  the  slack  materially  reduced  and  am. 
therefore,  not  in  a  position  to  share  his  sanquinity  in  this  direc- 
tion. 

I  think  the  author  is  somewhat  in  arrears  as  to  what  can 
be  accomplished  with  the  present  limits  allowed  in  the  general 
gear  dimension  and  2^  in.  travel.  There  are  gears  produced 
today  that  will  stand  a  free  fall  of  the  DOOO  lb.  tup  of  -'U  in. 
to  close  and  produce  a  sill  pressure  materially  under  the  400,- 
000   lbs.    he    has   suggested    as   a   proper    limit. 

I  agree  with  Mr.  Endsley  that  the  maximum  sill  pressure 
produced  by  any  gear  should  range  somewhere  between  400,000 
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and  450,000  lbs.  I  do  not  agree  with  his  statement  that  in 
order  to  have  the  draft  gear  close  at  400,000  lbs.  the  initial  pres- 
sure necessary  to  start  the  draft  gear  to  close  would  have  to 
be  approximately  300,000  lbs.,  this  because  he  d(jes  not  believe 
that  you  can,  with  angles,  springs  and  friction  surfaces,  design 
a  draft  gear  that  will  pick  up  more  than  100,000  lbs.  in  2^  in. 
travel  and  be  sure  of  releasing  at  all  times.  The  gear  I  just 
previously  cited  as  being  of  34"  free  fall  capacity  with  the 
9000  lb.  tup  will  yield  under  the  static  test  at  a  load  of  10,000 
lbs.,  at  Ys  in.  travel. and  will  increase  the  load  to  75,000  lbs.  at 
^  in.  travel.  This  will  give  us  ^  in.  initial  gear  travel  with  a 
pressure  ranging  from  10,000  to  75,000  lbs.  to  help  start  the 
train  which  I  think  you  will  all  agree  provides  a  very  flexible 
device  and  sufficient  preliminary  gear  movement  to  enal)le  a 
train  to  be  started  without  dift'iculty.  Under  dynamic  load 
the  pressures  will  not  reach  the  figures  given  for  the  static 
test.  If  50,000  lbs.  initial  pressure  as  a  maximum  is  permis- 
sible, consistent  with  proper  flexibility  as  suggested  by  the 
author,  then  there  is  a  considerable  latitude  left  for  the  gear 
designer  to  increase  the  capacity  of  friction  draft  gears  within 
the  present  prescribed   limits  of  2}i   in.   travel. 

The  Westinghouse  Air  Brake  Company  has  always  followed 
the  policy  in  improving  the  air  brake  from  time  to  time,  of 
making  the  new  and  improved  parts  work  in  harmony  with  the 
parts  already  in  service  and  thus  cover  the  transition  period 
with  as  little  annoyance  as  possible  to  tlif  customer.  The 
Westinghouse  Friction  Draft  Gear  Company  has  adopted  the 
same  policy,  and  we  believe  that  every  effort  possible  should 
be  made  to  improve  the  draft  gears  in  capacity  and  operating- 
functions  within  the  present  prescribed  limitations  as  set  forth 
by  the  A.  R.  A.  Coupler  and  Draft  Gear  Committee  Ijefore  any 
radical  move  is  made. 

Friction  draft  gears  can  be  produced  with  fifty  per  cent 
greater  capacity  than  the  minimum  prescribed  by  the  A.  R.  A. 
Committee —  all  within  the  present  limitations  of  'i}i  in.  travel 
and  a  34^"  pocket  space,  but  about  99%  of  the  gears  being 
applied  to  cars  at  present  are  close  to  the  minimum  require- 
ments simply  because  the  Railways  do  not  feel  they  can  afford 
to  pay  a  higher  price  for  the  better  gear.  Primarily,  draft  gears 
are  applied  to  cars  for  protection  purposes,  both  to  car  con- 
struction and  lading  and  just  why  the  Railways  stop  at  about 
60%  of  the  protection  now  available  is  a  puzzle  to  me.  Some 
day  they  will  realize  their  mistake  and  when   they   do  the  pen- 
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cluluni  will  swing'  the  other  way,  and  they  will  demand  some- 
thing beyond  that  which  is  possible  to  accomplish  within  the 
present  limitations.  When  that  time  comes  I  have  in  mind  an 
arrangement  which  w-e  have  worked  out  recently.  This  ar- 
rangement consists  of  applying  two  of  the  present  standard 
gears  in  tandem.  Both  gears  wall  come  into  action  when 
buffing  stresses  are  applied,  and  only  one  w'ill  come  into  action 
when    pulling   stresses    are    applied. 

With  this  arrangement  the  sill  stresses  will  be  no  greater 
at  anv  one  point  than  with  the  present  single  gear.  The  greater 
buft'ing  capacity  wdiich  is  vital  at  all  times  is  there  where  it 
should  be  and  proper  capacity  and  flexibility  in  starting  and 
hauling  trains  is  available.  A\'ith  this  arrangement  no  altera- 
tions are  necessary  with  either  the  location  or  length  of  the 
standard  air  brake  hose.  The  coupler  and  shank  will  be  main- 
tained as  present  standard.  No  additional  train  slack  will  be 
added,  due  to  increased  gear  travel.  A  standard  gear  can  be 
used  on  both  new  and  old  cars,  all  of  wdiich  is  in  the  line  of 
economv  and  facilitates  interchange  covering  the  transition 
period  without  the  least  difficulty.  Any  other  arrangement 
means  the  same  stiff'ness  of  gear  in  both  pulling-  and  buft'ing 
action  which  is  not  desirable  above  a  certain  point.  Some 
additional  length  between  the  face  of  the  buffing  block  and 
body  bolster  will  be  required  and  possibly  a  slight  increase  in 
sill  spacing.  These  changes  in  car  design  are  slight  and  per- 
manent and  do  not  present  the  numerous  difficulties  which 
would  be  encountered  if  the  gear  travel  should  be  increased 
to   43/^    in. 

With  the  present  limitations  as  to  gear  travel,  sill  spacing, 
pocket  length,  etc.,  a  friction  draft  gear  can  be  designed  which 
will  meet  the  following  specifications : 

Length  of  Gear 22^" 

Width  of  Gear 12y/' 

Depth  of  Gear 9" 

Travel    of    Gear 2^" 

Capacity    of    Gear 33"     free   fall   of   the   9,000   lb.    tup   or 

26,800  ft.   lbs. 

Recoil  of  Gear 8% 

Absorption  of  Gear 92% 

Sill    Pressure    450,000  lbs.  maximum 

Sturdiness    A.   R.  A.  Specifications 

Endurance    85,000,000   ft.   lbs.   average 

I  want  to  make   myself  clear  as  to  the   position  the  West- 
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inghousc  Friction  Draft  Gear  Cumpany  takes  on  the  subject 
of  increased  gear  travel.  We  do  not  oppose  increasing-  the 
gear  travel  a  reasonable  amount  when  present  limitations  are 
exhausted.  In  fact,  we  were  among  the  first  manufacturers  to 
put  out  gears  of  long  travel  and  it  was  only  a  few«.years  ago 
that  we  reduced  our  large  gears  from  a  '■>  in.  to  a  2^  in.  travel, 
purely  to  meet  the  limits  adopted  by  the  A.  R.  Association. 
We  are  aware  that  the  simplest  way  to  produce  a  smooth  act- 
ing gear  of  increased  capacity  is  to  lengthen  the  tra\'el,  which 
increases  the  time  element,  a  factor  in  absorption  and  the  sill 
pressures  will  not  Ije  materially  increased,  ]n\t  until  the  Rail- 
ways see  their  way  clear  to  make  use  of  the  maximum  capacity 
gears  now  available  under  present  limitations,  the  difficulties 
to  be  encountered  in  interchange  incident  to  special  sill  pockets, 
longer  hose  connections,  and  coupler  changes  should  be  put 
off   until    that   time   actually    arrives. 

To  sum  up  the  situation  as  it  appears  to  exist  today  it 
would  seem  that  the  present  limitations  placed  on  draft  gear 
designers  gives  them  sufficient  latitude  to  enaljle  them  to 
produce  a  gear  at  least  50%  greater  in  capacity  than  the  rail- 
roads really  desire  at  the  present  time  and  probably  for  some 
time  to  come.  When  the  railroads  change  their  views  toward 
the  draft  gear  situation  and  avail  themselves  of  the  maximum 
capacity  gears  available  under  the  present  limitations,  draft 
gear  manufacturers  will  be  in  a  position  to  solve  the  draft  gear 
problem  for  the  Railways  in  the  light  of  conditions  which  exist 
at  that  time.  In  the  meantime,  I  think  the  draft  gear  manu- 
facturers should  confine  their  activities  to  improving  their  pres- 
ent devices  in  every  way  possible  to  meet  the  present  and 
growing    situation. 

PRESIDENT  McABEE:  This  being  a  draft  gear  discus- 
sion, I  think  we  will  for  the  present  confine  it  to  draft  gear 
men.  And  I  have  in  mind  a  draft  gear  man  who  comes  to  my 
office  every  once  in  a  while  and  when  he  does  he  has  me  at 
a  disadvantage  because  I  have  to  say  no  to  him  right  away. 
Mr.    G.   R.   Farrell,   of   the    National    Malleable   Company. 

MR.  G.  R.  FARRELL:  I  would  like  to  be  excused  from 
entering  into  the  discussion.  I  wish  to  say  that  I  have  enjoyed 
the  paper  very  much. 

PRESIDENT    McABEE:     We    have    with    us    the    author 
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of   a    paper   at   one    of   our   preceding   meetings.      I    am    sure    vvc 
would   like   a   few   words   from   him.      Mr.    Duryea. 

MR.  O.  C.  DURYEA :  I  did  not  come  here  prepared  to 
speak  on  the  subject.  I  have  been  very  glad  to  be  able  to 
hear   the   paper. 

PRESIDENT  McABEE:  We  have  a  visitor  with  us,  Mr. 
\\'.  Eckels,  of  the  Union  Draft  Gear  Company.  If  he  would 
care  to  make  any  remarks  we  would  be  very  glad  to  hear  from 
him. 

MR.  A\'.  ECKELS:  I  noticed  the  remark  of  one  of  the  speak- 
ers that  we  might  have  to  come  to  tandem  friction  draft  gears 
on  modern  cars.  It  may  be  of  interest  to  know  that  such  draft 
gears  have  been  on  several  thousand  cars  and  given  good  ser- 
vice for  six  to  eight  years.  The  only  difficulty  is  that  the 
railroads  will  not  spend  the  money  to  apply  such  a  draft  gear. 

With  the  additional  travel  that  these  gears  have,  the  clos- 
ing pressure  is  approximately  the  same  as  for  a  single  gear 
applied  in  the  so-called  24^"  standard  pocket.  These  gears 
do  almost  double  the  work  of  a  single  gear,  but  do  not  cost 
twice   the    money. 

I  agree  with  Professor  Endsley  that  longer  travel  will  have 
to  come.  Many  people  do  not  agree  with  that,  but  consider- 
ing the  limitations  we  are  allowed  today,  it  is  the  only  means 
by  .wdiich  we  can  consistently  get  higher  capacity  and  increase 
the  work  done,  which  is  the  purpose  of   a  draft  gear. 

PRESIDENT  McABEE:  We  have  another  draft  gear  man 
with  us,  Mr.  O.  R.  Wikander,  of  the  Edgewater  Steel  Com- 
pany.    A\^e   would   like   to  hear   from   him. 

MR.  O.  R.  WIKANDER:  Mr.  Chairman  and  Gentlemen: 
I  do  not  think  a  discussion  of  the  draft  gear  problem  would 
be  complete  without  mention  of  the  report  of  the  draft  gear 
tests  that  were  made  during  the  past  two  years  by  the  Ameri- 
can Railway  Association  at  Purdue  University.  These  tests 
covered  ten  different  makes  of  draft  gears  and  ten  draft  gears 
of  each  make.  This  report  is  quite  voluminous,  but  neverthe- 
less it  does  not  contain  anything  but  the  boiled  down  results 
of  this  investigation,  and  its  contents  are  so  instructive  that 
any  one  who  is  interested  in  the  draft  gear  problem  at  all 
ought  to  read  the  report  in  full. 

It   is    particularly    interesting   to   our    city    and    to    our   Club 
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because  two  of  the  competing  draft  gear  manufacturers  are  lo- 
cated in  Pittsburgh,  and  of  the  other  manufacturers  a  great 
many  are  represented  in  the  membership  of  this  Club  and  at 
our  meeting  here  tonight.  It  is  also  interesting  to  our  Clul)  in 
that  our  membership  is  represented  on  the  A.  R.  A.  Committee 
on  Couplers  and  Draft  Gears,  which  sponsors  these  tests,  in  the 
person    of   our   distinguished    past-President.    Mr.    Samuel    Lynn. 

In  Professor  Endsley's  paper  he  states  that  the  capacity  of 
a  draft  gear  corresponding  to  a  total  fall  of  30"  drop  of  a  9,000 
lb.  tup  is  enough  to  take  care  of  switching  of  .tO.iioi)  ton  cars 
up  to  a  speed  of  5  miles  per  hour,  which  I  think  is  correct.  He 
also  points  out  that  for  the  70  ton  car  the  draft  gear  capacity 
is  sufficient  for  a  switching  speed  of  a  little  below  4  miles 
per  hour.  On  this  basis  a  70  ton  car,  assuming  that  it  weights 
200,000  lbs.  as  compared  with  a  weight  of  150,000  lbs.  for  the 
50  ton  car,  would  require  a  draft  gear  of  increased  capacity  in 
the  same  proportion  as  the  increase  in  weight.  If  the  weight 
of  the  car  increases  from  150,000  lbs.  to  200,000  lbs.  the  draft 
gear  capacity  ought  to  increase  from  30"  to  40"  total  fall.  In 
the  Purdue  tests,  recorded  in  the  report  I  just  spoke  about,  wc 
find  that  the  Ring  Spring  draft  gear  of  the  Edgewater  Steel 
Company  showed  an  average  capacity  of  27,000  foot  pounds, 
which  is  equivalent  to  36"  total  fall  of  a  9,000  lb.  tup,  and  only 
10%  less  than  the  capacity  of  the  40"  total  fall,  which  would 
be  required  for  a  70  ton  car  in  order  to  meet  the  requirements 
outlined  by  Professor  Endsley.  This  10%  capacity  would  only 
aflfect  the  switching  speed  5%.  In  other  words  there  are  draft 
gears  available  which  will  take  care  of  the  switching  of  a  70 
ton  car  up  to  a  speed  of  4.75  miles  per  hour.  Nevertheless,  the 
Tentative  Specification  drawn  by  the  above  committee  and  pub- 
lished in  their  report  only  requires  a  minimum  draft  gear  ca- 
pacity of  18,000  foot  pounds,  which  corresponds  to  a  total  fall 
of  9,000  tup  of  24".  On  the  above  basis  this  draft  gear  will 
take  care  of  a  70  ton  car  at  a  switching  speed  of  3.88  miles  per 
hour. 

It  may  be  that  these  modest  requirements  of  the  A.  R.  A. 
Coupler  Committee  are  justified  on  the  basis  of  the  perform- 
ance of  the  friction  draft  gears,  which  are  in  most  common 
use  today,  but  it  would  be  a  great  incentive  to  the  draft  gear 
manufacturers  if  the  railroads  would  formulate  requirements 
which  would  meet  more  severe  service  conditions.  In  my 
humble  opinion  it  is  only  a  question  of  "ask  and  ye  shall  re- 
ceive." 
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PRESIDENT  McABEE:  According  to  our  cards  vvc  have 
only  one  more  draft  gear  man  here  tonight,  Mr.  Steubing,  of 
The  Bradford  Corporation  of  New  York  City.  We  would  like 
to  have  a  word   from  him. 

MR.  A.  F.  STUEBING:  After  hearing  the  carefully  pre- 
pared remarks  of  some  of  the  high  dignitaries  in  the  draft  gear 
business,  I  arise  with  some  dismay,  totally  unprepared.  There 
is,  however,  one  point  I  would  like  to  bring  out.  In  discuss- 
ing draft  gear  capacity  and  draft  gear  performance  we  ordinar- 
ily base  everything  on  the  fall  of  the  tup  in  the  draft  gear 
testing  plant.  I  do  not  want  to  minimize  the  importance  of 
draft  gear  testing  plants  because  there  are  many  character 
istics  of  draft  gears  that  can  be  determined  in  no  other  way. 
At  the  same  time  I  think  we  should  keep  in  mind  the  difference 
between  performance  in  a  laboratory  and  performance  in  the 
car.  To  start  with  the  bases  in  the  laboratory  tests  are  abso- 
lutely solid.  The  car  always  gives,  and  that  immediately  in- 
troduces a  difference  in  the  time  factor  which  is  important  in 
the  performance  of  a  draft  gear.  Another  difference  is  in  the 
position  of  the  gear,  vertical  in  the  laboratory  test  and  hori- 
zontal in  service,  which  may  or  may  not  be  of  importance,  de- 
pending on  the  characteristics  of  the  individual  design.  Further- 
more, in  actual  service  the  draft  gear  closes  by  contact  of 
couplers  between  two  gears,  and  it  has  been  shown  that  the 
closing  of  two  gears  occurs  alternately,  with  considerable  eff'ect 
on   the  capacity. 

Unfortunately  the  only  tests  which  throw  much  light  on 
the  relative  capacity  in  laboratory  tests  and  in  car  impact  are 
those  made  some  ten  years  ago  by  the  Railroad  Administra- 
tion. Comparing  the  capacity  in  the  drop  tests  and  in  the 
double  car  impact  test,  which  comes  closest  to  duplicating  the 
service  conditions,  we  find  that  the  ratio  of  capacity  in  car 
impact  to  capacity  in  drop  tests  varies  from  70%  to  140%.  In 
other  words,  two  gears  might  show  precisely  the  same  capacity 
in  the  drop  test  but  in  actual  service  the  capacity  of  one  might 
be  twice  as  great  as  that  of  the  other.  That  feature  must  be 
kept  in  mind  in   appraising  the   work   of   draft  gears. 

Furthermore,  the  condition  of  wear  in  actual  service  is 
quite  different  from  the  condition  in  the  laboratory.  Taking 
that  into  account  in  addition  to  the  variation  that  has  been 
shown  in  these  carefully  controlled  tests,  I  think  we  will  all 
agree  with  the  author  of  the  paper  that  the  final  answer  to  the 
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draft  gear  problem   will  ho  detcrniincd  l>y   results  in   service  and 
not    by    results    t)f    laboratory    tests. 

IM<KS11')ENT  iMcAlU'll^:  We  have  heard  from  all  the  draft 
i^ear  men  we  know  are  here  tonight.  We  ha\'e  heard  from  Mr. 
W'ikander  that  all  the  railroad  operating"  men  have  to  do  is  t(J 
ask  and  it  shall  be  gix'en  him.  Now  1  think  we  should  hear 
from  one  or  two  of  the  men  vyho  ha\e  to  contend  with  the 
draft  gear  conditions  on  the  large  trains  today.  Mr.  Flinn,  of 
the  Pennsylvania  ivailroad,  what  would  you  like  to  have  in 
the  way  of  draft  gears? 

MR.  R.  Jrl.  FLINN:  1  ha\-e  been  very  much  interested  in 
the  remarks  that  have  been  made  about  draft  gears.  Person- 
alh^  I  do  not  wish  to  pose  as  an  expert  or  to  criticise  some  of 
the  statements  that  have  been  made,  but  I  do  want  to  say  a 
word  in  defense  of  the  railroads.  They  have  been  accused  of 
being  very  backward  in  the  matter  of  buying"  draft  gears.  In 
the  last  two  or  three  months  we  have  entered  into  a  rather 
elaborate  program  of  putting"  in  heavy  draft  gears.  We  do 
seriously  recognize  the  necessity  of  having  a  better  draft  gear 
than  we  have  today.  I  do  not  say  that  there  are  not  draft 
gears  that  will  meet  our  present  requirements,  but  we  have 
got  to  get  them  on  the  cars,  and  all  the  railroads  are  faced 
with  the  same  problem.  \A'e  ha\'e  increased  in  train  length 
very  materially  in  the  past  few  years,  and  the  necessity  of 
starting  these  trains  introduces  very  serious  strains  in  the  draft 
gear  and  the  problem  on  which  we  are  working  all  the  time 
is  to  help  get  better  train  operation  not  only  from  the  stand- 
point of  safety,  but  reduction  of  operating  expense.  W'e  recog- 
nize that  it  wM)uld  be  desirable  to  have  heavy  draft  gears  on 
the  cars  l)ut  that  invoh'cs  a  \'ery  heavy  expenditure.  At  pres- 
ent, w^e  are  putting  in  heavy  draft  gears  on  all  cars  getting 
general  repairs,  and  hope  to  continue  that  as  long  as  good 
business  keeps  the  money  rolling  into  the  treasury.  I  thank 
you   very  much. 

PRESIDENT  McABEE:  Mr.  Lynn,  may  we  hear  from 
you? 

MR.  SAMUEL  LYNN:  Mr.  Chairman  and  Gentlemen: 
Owing  to  the  large  number  of  mechanical  engineers  and  rep- 
resentatives of  various  manufacturers  being  present  I  did  not 
expect  to  be  called  on  to  say  anything"  tonight.  Plowever,  my 
good  friend   Mr.  O.   R.   W'ikander  of  the'  Edgewater   Steel   Com- 
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pany  mentioned  the  fact  that  1  am  a  memljer  of  the  A.  R.  A. 
Draft  Gear  Committee,  and  also  called  your  attention  to  the 
report  of  this  Committee  which  was  presented  at  the  recent 
meeting  of  the  American  Railway  Association — Mechanical  Divi- 
sion— at  Los  Angeles  in  June. 

Suffice  it  to  say  that  the  railroad  executives  of  the  country 
who  are  members  of  the  American  Railway  Association  felt  the 
necessity  of  an  improvement  in  our  draft  gears  and,  if  I  recall 
correctly,  my  good  friend  Prof.  Endsley  was  a  member  of  the 
Draft  Gear  Committee  when  the  American  Railway  Association 
authorized  a  considerable  sum  of  money  to  construct  a  building 
and  purchase  a  draft  gear  testing  machine,  which  equipment 
was  provided  and  located  at  Perdue  University  where  the  tests 
on  various  types  of  draft  gears  could  be  conducted  by  persons 
not  interested  in  any  particular  type  or  make  of  draft  gear. 
A  schedule  of  tests  was  decided  upon,  and  the  parties  assigned 
to  the  work  of  making  those  tests  accumulated  the  data  which 
was  compiled  after  considerable  effort  and  presented  to  the  A. 
R.  A.  Convention  this  year.  This  report  has  been  carefully 
scrutinized  by  representatives  of  the  different  manufacturers  of 
draft  gears,  as  well  as  the  mechanical  men  of  the  railroads.  As 
I  have  already  stated,  there  are  a  number  of  Mechanical  En- 
gineers present  and,  therefore,  I  am  not  going  to  get  into  any 
technical  discussion  of  the  paper. 

However,  I  have  followed  Prof.  Endsley's  paper  with  con- 
siderable interest.  He  stated  that  in  the  early  days  of  rail- 
roading cars  were  purchased  and  operated  which  did  not  hiwc 
any  draft  gears  or  springs  to  absorb  the  shock  when  cars  were 
coupled  together.  I  cannot  go  back  to  the  time  when  a  spring 
or  gear  of  some  kind  wasn't  used  in  ct)nncction  with  the  draw 
bar,  however,  1  do  remember  when  cars  were  equipped  with 
one  spring  at  each  end,  and  as  I  have  been  following  the  car 
game  since  that  period  I  have  been  more  or  less  interested  be- 
cause of  the  fact  that  it  was  a  part  of  my  job  to  see  that  cars 
were  repaired  and  in  good  running  order.  From  the  days  of 
the  single  spring  to  the  present  time  there  has  been  a  gradual, 
but  marked;  improvement  in  draft  gears  for  freight  car  equip- 
ment. This  was  necessary  because  of  the  development  of  tlie 
freight  car  itself,  due  to  the  constantly  increasing  tonnage  re- 
quiring both  larger  capacity  cars  and  longer  trains.  However, 
the  fact  that  the  American  Railway  Association  within  the  last 
few  years  authorized  the  expenditure  of  the  large  sum  of  money 
necessary  to  ])rovide  and  thoroughly   equip  a   draft  gear   testing 
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plant  demonstrates  clearly  that  railroad  men  genera.lly  were  of 
the  opinion  that  we  had  not  yet  reached  the  last  word  in  draft 
gears.  As  has  already  been  intimated,  I  am  still  a  meml^er  oi 
the  A.  R.  A.  Coupler  and  Draft  Gear  Committee,  and  as  a  re- 
sult of  the  tests  which  ha\'e  recently  been  published  and  sub- 
mitted to  the  Association  instead  of  taking  up  your  time  tonight 
I  would  suggest  that  anyone  present  who  desires  further  in- 
formation on  draft  gears  secure  a  copy  of  that  report.  However, 
I  want  to  reiterate  that  the  development  of  the  draft  gear  has 
been  a  gradual  and  beneficial  process,  and  I  am  sure  there  arc 
a  number  of  railroad  men  here  tonight  who  can  testify  to  the 
fact  that  the  railroads  are  hauling  heavier  trains  w'ith  much 
larger  capacity  cars  with  a  small  percentage  of  damage  to  either 
the  equipment  or  to  the  contents  of  the  car.  Speaking  for  the 
Road  with  which  I  am  connected,  we  are  hauling  trains  every 
day  containing  from  9()  to  115  cars.  Some  of  these  trains  are 
of  mixed  equipment,  consisting  of  Id-ton  hoppers,  mill  type 
gondolas,  box  cars,  flat  cars,  etc.,  and  I  am  informed  by  our 
freight  claim  department  that  our  loss  caused  by  damage  is 
considerably  small,  however,  there  is  a  considerable  loss  due  to 
this  cause  when  the  railroads  of  the  country  as  a  whole  are 
taken  into  consideration,  and  because  of  this  loss  in  freight 
claims,  as  well  as  damage  to  equipment,  the  railroad  executives 
are  still  endeavoring  to  get  a  draft  gear  which  will  improve  our 
present  conditions.  Our  A.  R.  A.  Committee,  with  the  co- 
operation of  the  draft  gear  manufacturers,  is  endeavoring  to 
develop  a  still  better  draft  gear,  and  it  is  to  be  hoped  that  we 
can  find,  through  this  co-operation,  a  draft  gear  which  will  bet- 
ter meet  present-day  requirements.  Personally,  I  do  not  expect 
to  see  this  problem  solved  immediately.  We  must  remember 
that  for  years  the  draft  gear  manufacturers  have  employed  the 
best  engineering  talent  available  in  order  to  have  gears  adequate 
for  present-day  requirements,  and  I  believe  that  with  the  sup- 
port of  the  American  Railway  Association,  and  the  closer  co- 
operation of  the  manufacturers  with  the  Draft  Gear  Committee, 
they,  together,  will  be  able  to  solve  this  problem,  and  draft 
gears  will  be  produced  that  wall  still  further  rediice  the  loss 
caused  by  damage  to  equipment  and  damage  to  shipments  in 
transit. 

PRESIDENT  AlcABEE:  Before  we  bring  this  interesting 
and  important  discussion  to  a  close,  is  there  any  one  who  would 
like  to  ask  the  author  of  the  paper   any   questions? 
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MR.  D.  F.  CRAWFORD:  As  there  do  not  seem  to  be  any 
questions.  Therefore  I  would  like  to  move  that  the  Club  give 
a  vote  of  thanks  to  Professor  Endsley  for  his  very  interesting 
and   very  instructive   paper. 

The   vote   of  thanks  was   carried   by    unanimous   rising'   vote. 

PRESIDEXT  AIcAr.EE:  Is  the  Nominating  Committee 
ready  to  make  a  report? 

MR.  F.  11.  Sl'ARK:  Mr.  President  and  Centlemen:  Vour 
Committee  after  spending-  some  little  time  in  considering  the 
subject,  beg  lea\'e  to  report   the  following  nomina.tions : 

FOR  PRESIDENT: 

E.   \\'.   Smith,   \'ice-President,    I'ennsyh'ania   Railroad. 

FIRST  VICE-PRESIDENT: 

Professor  Louis  E.  Endsley,  Consulting  Engineer. 

SECOND  VICE-PRESIDENT: 

J.  E.  Hughes,  Superintendent,  P.   &  L.  E.  R.  R. 

TREASURER: 

E.  J.   Searles. 

SECRETARY: 
J.  D.  Conway. 

EXECUTIVE  COMMITTEE   (Eight  to  Elect)  : 
Frank  J.  Lanahan,  Chairman, 
A.   Stucki, 
Samuel  Lynn, 

D.  F.  Crawford, 

F.  G.  Minnick, 

G.  W.  Wildin, 

E.  J.  Devans, 
W.  S.   McAbee. 

SUBJECT  COMMITTEE   (One  to  Elect)  : 
S.  G.   Down,    (To  serve  3  years). 

ENTERTAINMENT   COMMITTEE    (One   to   Elect): 
Robert  Rogers,   (To  serve  3  years). 

MEMBERSHIP  COMMITTEE  (Four  to  Elect)  : 
'William  H.   Boyce,   (To  serve  3  years), 
E.  Emery,  " 

R.   M.   Long, 
Donald   O.   Moore, 
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RECEPTION   COMMITTEE    (Two  to   Elect): 
R.   H.   Flinn,    (To   serve  ."5  years) 
Col.  H.  C.   i\iitt. 

FINANCE  COMMITTEE   (One   to  Elect): 
Lloyd  Sutherland,   (To  serve   '.I  years). 

F.   H.   STARK, 
WILLIAM  C.  HANSEN, 
L.  J.  KELLY, 

Nominatin*;"  Committee. 

(NOTE) — Members  whose  terms  have  not  expired  are  n(jt 
shown  in  above  list  of  nominations  and  will  not  appear  on  the 
ballots,  but  will  continue  to  serve  for  balance  of  term  and  on 
committees   as   elected. 

PRESIDENT  McABEE:  You  will  understand,  gentlemen, 
that  the  nominations  submitted  are  the  reccjmmendations  of 
the  Committee.  You  will  receive  a  regular  ballot  in  your  next 
letter  from  the  Secretary,  and  you  are  also  at  liberty  to  sub- 
stitute any  name  you  wish  for  any  ofifice  that  is  to  be  filled  at 
that  time. 

The  next  regular  meeting  will  be  on  the  24th  of  October 
and  will  be  the  Annual  Meeting.  We  hope  you  will  all  be 
present  and  will  bring  with  you  any  friends  wdiom  you  think 
would  be  interested  in  the   Club. 

There  being  no  further  business. 

On   motion,    adjourned    at    1(»    o'clock    P.    M. 

J.    D.   CONWAY,    Secretary 


Wj 


Jn  iH^mortam 


J.  S.  TURNER 
Died  July  15,  1929 


INDEX   OF 
PAPERS   AND   THEIR   AUTHORS 

Presented  Before  Railway  Clubs  During  the  Season  of  1928-1919 

Compiled  by  the  Society  of  Railway  Club   Secretaries 

THE  RAILWAY  CLUB  OF  PITTSBURGH 

John  D.  Conway,   1841   Oliver  Bldg.,  Pittsburgh,  Pa. 

Secretary 

September,  1928— "Safety  Problems  in  Coal  MinitiR."  By  Mr.  H.  F.  Grecn- 
zvald,  Supervising  Engineer,  Experimental  Mine  Section,  United 
States  Department  of  Commerce,  Pittsburgh,  Fa. 

October,    1928 — "Annual    Meeting   and    Smoker." 

November,  1928 — "The  Manufacture  of  Seamless  Steel  Tubes."  By  Mr.  11. 
E.  Fassmore,  Jr.,  National  Tube  Company,  Fittsburgh,  Fa. 

December,  1928 — "Benefits  and  Economies  of  Automatic  Connectors."  By 
Mr.  C.  O.  Bradshaiv,  Vice-Fresident,  Robinson  Connector  Com- 
pany, Neiu   York,  N.    Y. 

January,  1929 — "Science  in  Industry."  By  Dr.  E.  R.  IVeidleiji,  Director  of 
Mellon    Institute    of   Industrial   Research,   Fittsburgh,    Fa. 

February,  1929 — "Aviation  as  it  Affects  the  Railroads."  By  Mr.  S.  B.  Mc- 
Master,  Supervising  Agent,  Fennsylvania  Railroad,  Captain,Corps 
of  Engineers,   U.   S.  Army  Reserve,  Altoona,  Fa. 

March,  1929 — "Comparison  of  Policies  of  Consolidation  of  Railroads  in 
Great  Britain  and  America."  By  Howard  C.  Kidd,  Fh.D,  Fro- 
pessor   of   Commerce,    University    of   Fittsburgh,,   Fittsburgh,   Fa. 

April,  1929 — ^"The  Duryea  Underframe  for  Railroad  Cars"  By  Mr  0- 
C.  Duryea,  President,  0.   C.  Duryea  Corp.,  New   York,  N.   Y. 

May,  1929— "Utilization  of  Locomotives."  By'Mr.  /.  M.  Nicholson,  Fuel  Con- 
servation Engineer,  The  Atchison,  Topeka  &  Santa  Fe  Railway 
System,   Topeka,  Kans. 

NEW  YORK  RAILROAD  CLUB 
Room  904,  26  Cortlandt  St.,  New  York,  N.  Y. 

September,  1928 — "Caprotti  Valve  Gear  as  Applied  to  Locomotive  Engines.'' 
By  Mr.  W.  A.  Austin,  Consulting  Engineer,  Baldivin  Locomo- 
tive   Works,   Fhiladelphia,   Fa. 

October,  1928 — "General  Electric  Company  Night."  By  Mr.  C.  B.  Keyes, 
Dist.  Manager  Railway  Dept.,  and  Mr.  L.  T.  Carter,  Engineer. 
Dept.,   General  Electric   Company,  New   York,   N.    Y. 

November,  1928— "Motor  Transport  Night."  By  Mr.  R.  J.  Littlefield,  Man- 
ager, Boston  &  Maine  Transportation  Company,  Boston,  Mass. 
Mr.  F.  S.  Hobbs,  Manager  of  the  New  England  Transportation 
Company,  a  subsidiary  of  the  N.  Y.  N.  H.  &  H.  R.  R.,  and 
Mr.  E.  D.  Osterhout,  Fassenger  Traffic  Manager  of  the  Read- 
ing   Transportation   Company. 

December,    1928 — ^No    Meeting.    Annual    Christmas    Dinner. 

Address  By  Mr.  C.  M.  Keys,  President,  Transcontinental  Air 
Transport,  Inc.,  and  Associated  Interests,  "Air  and  Rail  Trans- 
portation." 

Address  by  Mr.  Elisha  Lee,  Vice-Fresident,  Fenna.  R.  R.,  "Why 
Does   Man    Wish    to    Fly?" 

Address    By    Lieut.    Commander    Charles    E.    Roscndahl    of    the 
United  States  Navy.   "Flights  of   the  Graf  Zeppelin." 
Address   By  Mr.    Charles   C.   Faulding,    Vice-Fresident,   N.    Y.   C. 
Lines,    "Three    Means    of    Transportation." 
January,    1929— "Oxygen    The    Wonder    Worker."    By    Mr.    A.    G.    Harcke, 
Fiiblicity   Engineer,   Air   Reduction    Sales    Company. 
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February,  1929 — "Transportation  by  Railroad  is  the  Stone  of  Modern  Civ- 
ilization and  Prosperity."  Byil/r.  A.  Cj.  Pack,  Chief  Inspector, 
Bureau   of  Locomotk'e  Inspection,  1.    C.    C,   Washington,  L).   C. 

Marcli,  1529 — "Application  of  Compressed  Air  to  Track  Construction  and 
Maintenance."  By  Mr.  IV.  H.  Armstrong,  Manager  Tie  Tamper 
Sales,    IngersolTRand    Company. 

April,  1929 — "Budgeting  the  Pennsylvania  Railroad."  By  ]\Ir.  A.  J.  County, 
Vice-President,  Penn.  R.  R.,  Philadelphia,  Pa. 

!vlay,  1929— "New  Haven  Night."  By  Mr.  J.  J.  Pelley,  President,  and  Mr. 
J.  A.  Droege,  General  Manager,  N.  V.  N.  H.  &  H.  R.  R.,  also 
Mr.  W.  F.  Garcelon,  General  Chairman,  N ei^^  England  Shippers' 
Advisory  Board,  and  Prof.  Kent  T.  Healy,  Asst.  Professor 
Tra)isportation,    Yale    University. 

CENTRAL    RAILWAY    CLUB    OF    BUFFALO 

T.   J.    O'Donnell,    1004   Prudential    Bldg.,   Buffalo,   N.   Y. 

Secretary 

September,  1928— Motion  pictures:  "A  Trip  Around  The  World,"  pre- 
sented   by    the    Canadian    Pacific    Railway.    Ladies   Night. 

October,  1928— "Locomotive  Terminal  Operation."  By^.  G.  Hentz,  Master 
Mechanic,  Nezv  York  Central  Railroad,  East  Buffalo,  N.    Y. 

November,  1928 — "Romance  of  Transportation."  By  IV.  R.  Cox,  Freight 
Traffic   Manager,   Pemi.   R.   R.,   Pittsburgh,  Pa. 

December,  1928— "Making  the  Public  a  Friend  of  the  Railroads."  By  C.  M. 
Knoivles,  General  Agent,  Pass.  Dept.,  Erie  R.  R.,  Buffalo,  N.  Y. 
"Grain  Car  Loading."  By  E.  M.  Hull,  Crain  Outturn  Dept., 
Metropolitan    Casualty   Insurance    Company,   Nezu    York,   N.    Y. 

January,  1929 — Annual  Meeting  and  Dinner.  Addresses  By  Rev.  John  C. 
Carr,  of  Buffalo;  Samuel  O.  Dunn,  Editor  "Raikvay  Age,"  Chi- 
cago, III;  Rev.  G.  A.  Eeichliter  of  Buffalo,  Pastor  of  the  Pros- 
pect Avenue  Baptist  Church. 

February,  1929 — "An  Aid  to  Transportation."  By  ]]'.  H.  San  ford,  Asst. 
Vice-President,  American  Car  &  Foundrv  Company,  Buffalo, 
N.    Y 

March,  1929 — "General  Electric  Company  Night."  By  R.  N.  Darrin,  Rep- 
resentative. 

April,  1929— "Traffic  Night."  By  H.  G.  Taylor,  Manager  Public  Relations, 
American  Raikvay  Association,  Car  Service  Division,  IVashing- 
fon,  D.  C,  and  R.  J.  Menzies,  Asst.  Traffic  Manager,  N.  Y.  C. 
R.  R.,  Nezv  York,  N.   Y. 

Alay,  1929— "Locomotive  Design  for  .Switching  and  Yard  Service  with  Lim- 
ited Cut-Off  and  Booster."  By  Harry  S.  Vincent..  Chief  Con- 
sulting Engineer,  the  Franklin  Raikvay  Supply  Co.,  Inc.,  Neiv 
York,  N.    Y. 

WESTERN    RAILWAY    CLUB 

W.  J.  Dickinson,  189  W.  Madison  St.,  Chicago,  111. 

Secretary 

September,  1928 — "W'here  Are  the  Railroads  Headed?"  By  Samuel  O.  Dunn, 
Editor,   "Raikvay   Age." 

October,  1928— "Automatic  Train  Control."  By  Mr.  J.  A.  Peabody,  Signal 
Engineer,    Chicago    &   Northzvestern   Ry. 

November,  1928 — "Caprotti  Valve  Gear  as  Applied  to  Locomotive  En- 
gims,"  Bv  W.  A.  Austin,  Consulting  Engineer.  Baldzcin  Loco- 
in  otiz'c    JVorks. 

December,    1928— Ladies    Night. 

January,    1929 — Chicago    World's    Fair    Centennial    Celebration. 
"American    Car    &    Foundry    Company    Night." 
IMoving   Picture:   "In   the   Service   of   Transportation." 

February,    1929 — "Adequacy    &    Efficiency    of    Railway    Equipment."    By    Mr. 
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M.  J.  Gormley,  Chairman  Car  Service  Division,  American  Rail- 
tea  v  Association. 

March.  1929— "'Rail  Motors."  A  treatise  on  the  design,  construction,  opera- 
tion and  maintenance  of  motorized  rail  equipment.  By  Mr.  E. 
irana)naker,  Electrical  Engineer,  Chicago,  Rock  Island  &  E'a- 
cific  Rv. 

April,  1929— "Santa  Fe  Railway  Power  Plant  Test  Car."  By  Mr.  E.  E. 
Chapman.  Engineer  of   Tests,  Atchison,   Topeka   &  Santa  Fe  Ry. 

May,    1929 — Annual    Pinner. 

NEW   ENGLAND   RAILROAD    CLUB 

Wm.  E.  Cade,  Jr.,  683  Atlantic  Avenue,  Boston,  Mass. 

Secretary 

October,  1928 — "Transportation  and  Potatoes."  By  //'.  K.  Hallett,  (general 
Manager,   Bangor   &■  Aroostook   R.  R. 

Xovcmbcr,  1928 — "The  Marine  Activities  of  the  Canadian  Pacific."  By  H. 
B.  Beaumont,  Steamship  General  Passenger  Agent,  Canadian  Pa- 
cific Railzi'ay. 

December.  1928 — "Budget  or  Allotment  of  Railroad  Purchases."  By  D.  C. 
Curtis,  Chief  Purchasing  Officer,  Chicago,  Milwaukee,  St.  Paul 
and  Pacific  Railroad. 

January,  1929 — "Some  Aspects  of  Modern  Packing  and  Container  Prac- 
tices." By  Edzvard  Dahill,  Chief  Engineer,  Freight  Container 
Bureau.  American  Railz>.-ay  Association. 

Februar}',  1929— "Progress  in  Track  and  Roadbed  Construction  and  Main- 
tenance." By  /.  V.  Neubert,  Chief  Engineer.  Maintenance  of 
Way,   the  New   York   Central  Railroad. 

March,  1929 — Forty-sixth  Annual  Meeting,  Election  of  Officers  and  Re- 
ports. Also  an  address,  with  moving  pictures  on  the  Oxy-acety- 
lene  Process  By  G.  E.  Harcke,  Oxy-acetylene  Engineer  of  the 
Air  Reduction   Sales   Company. 

April,  1929 — "Super-Power  versus  Reassigned  Locomotives  for  Secondary 
Service."  B\-  W.  E.  Woodard,  Vice-President,  Eiina  Locomotive 
Works,  Inc. 

May,    1929 — Annual    Entertainment. 

ST.  LOUIS  RAILWAY  CLUB 

B.  W.  Frauenthal,  Drawer  24,  M.  P.   O.,  St.  Louis,  Mo. 

Secretary-Treasurer 

May,  1928 — "A  Subway  Electric  Terminal  Plan  for  St.  Louis."  By  D.  W. 
Snyder,   Jr.,    Vice-President,   Illinois   Traction    Co 

June,,  1928 — "Public  Relations  between  Railroads  and  Shippers."  By  Oper- 
ating Committee,  American  Association  of  Railroad  Superintend- 
ents. 

July,    1928 — "Best    Method    of    Promoting    Safety,    Employes'    Relations."    B\^ 
Operating    Committee    Xo.    7,    American    Associatio)i    of   Railroad 
.  Superintendents. 

August,  1928 — Index  of  Papers  and  their  Authors,  all  Railway  Club  Sea- 
son   1927-1928. 

September,  1928 — "Utility  of  Radio  in  Train  Operation."  By  /.  P.  Barton, 
Radio  Engineer,  Westinghouse  Electric  &  Manufacturing  Co., 
Chicopee    Falls,   Mass. 

October,  1928 — "World's  Civilization  Influenced  by  American  Progress."  By 
Honorable  Pat  M.  Neff,  Member  United  States  Board  of  Me- 
diation. 

"The   Progress   of   Block  Signaling  on   the   Missouri   Pacific   Rail- 
road." By  Paul  M.   Gaiilt,  Signal  Engineer. 

November,  1928 — "Faith,  the  Source  of  Success  in  Railroading."  By  A.  D. 
Aiken,  Asst.  Gcn'l  Freight  Agent,  Chicago.  Rock  Island  &  Pa- 
cific Railz^-ay. 

December,    1928— "The    Pullman    Surcharge."    A    memorandum. 
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January,  1929 — "Postal  Service."  By  Athol  J.  Michencr,  Postmaster,  City  of 
St.   Louis. 

February,  1929 — "Railway  Transportation  and  Traffic."  By  George  IV.  Ste- 
phens, Professor  of  Transportation,  Department  of  Economics, 
Washington   University,  St.  Louis. 

March,  1929 — "Industrial  Expansion  of  St.  Louis."  By  George  C.  Smith, 
Director  Industrial  Bureau   of  the   Industrial   Club   of  St.   Louis. 

April,  1929 — "The  Modern  Trend  of  Railroad  Regulation."  By  Kenneth 
F.  Burgess,  General  Solicitor,  Chicago,  Burlington  &  Quincy 
Railroad,  Chicago,  III. 

SOUTHERN  AND  SOUTHWESTERN  RAILWAY  CLUB 

A.  T.  Miller,  4   Hunter  St.,  S.  E.,  Atlanta,  Ga. 
Secretary 

September,    1928 — -"Stores    Accounting."    By    O.    L.    Broi^'ne,    Asst.    to    Pur. 

Agt.,  A.   C.  L.,   Wilmington,  N.   C. 
November,   1928 — "Conditions  in  India."  By  Mr.  George   V.  Martin,  National 

Malleable   &  Steel   Castings   Co.,    Washington,  D.    C. 
January,    1929 — "The    Story    of    Leather."     By    Compton     W.    Nohl,    E.    F. 

Houghton   &  Co.,  St.   Louis,  Mo. 

"Centralized    Traffic    Control    Dispatching    System."    By    Mr.    W. 

D.    Cloud,   General  Railway   Signal   Co.,  New   York,  N.    Y. 
March,   1929— "Caprotti   Valve   Gear."   By  Mr.    JV.   A.  Austin,  Baldwin   Loco- 
motive  Works,  Philadelphia,  Pa. 

"The   Automotive   Worm   Gear."    By   Mr.   Geo.   E.    Watts,    Timkin 

Detroit  Axle   Co.,  Atlanta,   Ga. 
May,    1929 — "History   and    Development    of    the   Iron    Industry."    By   Mr.    W. 

W.   Shackford,  Blacksmith  Foreman,  A.   C.   L.,   Way  cross,  Ga. 

"Vapor    Purification."    By    Mr.    R.    W.    Andrezvs    of    Blazv-Knox 

Co.,   Pittsburgh,   Pa. 
July,    1929 — Annual    Outing,    Wilmington,    N.    C. 

CANADIAN  RAILWAY   CLUB,  INC. 

Charles  R.  Crook,   129  Charron  St.,  Montreal,   Quebec 
Secretary 

September,  1928 — "Construction  of  Welland  Ship  Canal."  By  Mr.  A.  W. 
Butler,  Asst.  Engineer  in  charge,   Welland,  Ont. 

October,  1928 — "Missionary  of  Civilization."  ByMr.  W.  A.  Jiustin,  Bald-win 
Locomotive   Wks.,  Neiv  York. 

November,  1928 — "The  Use  of  Pulverized  Fuel  for  Generating  Steam."  By 
Mr.  D.  J.  Irish,  Research  Engineer,  Foster  Wheeler  Corp.,  Nezv 
York. 

December,  1928 — "Employee  Education."  (Competition  Papery  Qy  Mr.  J.  G. 
Heisler,   Statistical  Dept.,    Canadian   Pacific   Raihcay,   Montreal. 

January-,  1929— "The  Relationship  of  the  Railroads  to  Steamship  Transpor- 
tation." By  1/r.  A.  A.  Gardiner,  General  Passenger  Agent,  Ca- 
nadian National  Railways,  Montreal. 

February,  1929— "The  Recent  Developments  in  the  Testing  and  Application 
of  Bearing  Bronzes."  By  Mr.  H.  J.  French,  Senior  Metallurgist, 
Bureau   o/  Standards,    Washington,  D.    C. 

March,  1929— "Transportation."  By  Mr.  D.  Crombic,  Chief  of  Transporta- 
tion,  Canadian   National  Railzvays,  Montreal. 

April,  1929 — "Transportation  Problems  in  a  Modern  City."  By  Mr.  Paul 
Scurot,  Engineer  of  Rapid  Transit,  Montreal'  Tramz^-ays,  Ltd., 
Montreal. 

^lay,   1929 — Annual   Meeting  and   Election  of   Officers. 
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CLEVELAND  RAILWAY  CLUB 

F.   L.   Frericks,   14416   Alder   Avenue,   Cleveland,   Ohio 
Secretary 

October,  1928— Discussion  of  A.  R.  A.  Supplement  No.  1,  to  the  1928  Me- 
chanical  Rules. 

Xovcmbcr,  1928 — "Temperature  Study  of  Car  Journals  in  Motion."  By  Mr. 
IV.  H.  Davis,  General  Service  Manager,  Universal  Packing  & 
Service   Co.,  Chicago,   111. 

December,  1928 — "The  Design,  Application  and  Operation  of  Railway  Roller 
Bearings."  By  Mr.  IValter  C.  Sanders,  General  Manager,  Rail- 
"way    Division,    The    Timken    Roller   Bearing    Co.,    Canton,    Ohio. 

January,    1929 — Annual    Meeting — No    topic. 

February,   1929 — Discussion  of  Changes  in  the   1929  Mechanical   Rules. 

March,   1929 — Discussion   of    Changes    in   the    1929   Mechanical    Rules. 

April,  1929— "Why  We  Must  Teach  Safety  to  Sensible  Men."  By  Mr.  IV. 
ir.  Wood,  Suft.  of  Safety  and  Welfare,  Baltimore  &  Ohio  R. 
R.,   Baltimore,  Md. 

May,  1929— "Rough  Handling  of  Cars."  By  Mr.  C.  M.  Williams,  Siipt. 
Neiv   York   Central  Railroad,  Cleveland,  Ohio. 

June,  1929 — "Placing  Enthusiasm  in  Your  Work."  By  Mr.  W.  F.  Johnson, 
Supervising  Safety  Agent,  New  York  Central  Railroad,  Cleve- 
land, Ohio. 

THE  MEETINGS  OF  THE  SOCIETY  HAVE  BEEN  HELD  EVERY 
OTHER  YEAR  AT  ATLANTIC  CITY  IN  CONNECTION  WITH 
THE  CONVENTIONS  OF  THE  MECH.  DIV.,  AMERICAN  RAIL- 
WAY  ASSOCIATION. 

CJiairman,  C.  R.   Crook,   Canadian  Railway   Club,  Inc. 
Vice-Chairman,  A.  T.  Miller,  S.  and  S.   W.  Ry.  Club 
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CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO.      ST.  LOUIS,      ST.  PAUL,      RICHMOND,     DENVER, 
SAN   FRANCISCO.        DALLAS.        PITTSBURGH,        DETROIT 


USED  (Service-tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering  the  four  questions  of  chief  importance : 

QUALITY __Saife  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION -No  more  trouble  using  than  Unused  Parts 
SAVING —Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and  our 
interesting  proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh  District  Address:     Imperial,  Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island    (Chicago)    Illinois. 
Plants:    Blue    Island,    111.  Chicago    Heights,    111.  Pittsburgh,    Pa. 


• 


No  "Time -out"  For  Re -turning 

Car  loadings  are  heavier  and  the  speed  at  which  freight  trains  are  run 
has  doubled  in  recent  years.  These  conditions  call  for  improved  ma- 
terial everywhere  throughout  the  car,  including  the  wheels.  Davis 
"One-Wear"  Steel  Wheels  meet  this  requirement  by  their  special 
heat-treated  steel  composition  which  insures  maximum  strength  and 
lightness  for  dependable  service.  Because  they  resist  wear,  Davis 
"One -Wear"  Steel  Wheels  take  no  time  out  for  re-turning. 

AMERICAN  STEEL  FOUNDRIES 


YOUNGSTOWN 

ALL  STEEL  CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 

Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 

MANUFACTURERS     OF 

FREIGHT  and  PASSENGER 

-:-CARS-:- 

CASTINGS  FORCINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON   WHEELS 

COMPLETE   FACILITIES    FOR   REPAIRING    CARS 


OFFICES 
New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Prick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle.  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum      IolFcit^Id 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,   Nickel  and  other  Alloy  Steel   Castings  a 

Specialty 

Car  Heating  Specialties 

j  Metallic    Two-inch    Steam    Con- 
TT        UTT"  A  T>/^'D"  nections  between  all  Cars. 

ViVrWiV  Automatic    Temperature    Control 
'  Vapor  System  on  all  Cars. 


VAPOR  CAR  HEATING  CO.,  Inc. 

Railway    Exchange      -      Chicago,    111, 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar  Building — 420  Lexington  Avenue 
New  York  City 


CHAIR  CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  daring  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

H.  &  K.  Hale  &  Kilburn  Company 

Rotating    Chair  General    Offices  and   Works: 

No.  9  0.  jgQ^  Lehigh  Ave.,  Philadelphia 


N^haN 


MECHANICAL  LUBRICATORS 

WATER  COLUMNS  INJECTORS  LUBRICATORS 

LOW  WATER  ALARMS 

Locomotive  and  Stationary  Boiler  Fittings 

NATHAN  MANUFACTURING  CO.,  250  Park  Avenue,  New  York 
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Making   Coal 

Produce   More 


B 


Y  compelling  the  boiler  to 
develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker     firing     of     existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity —  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD    STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better    grades    of    Tool    Steel,    and    the 

pioneers   in   the  manufacture   of   high   quality 

Vanadium  Steels. 


KING 


METALLIC 


for  Locomotive  Piston 
Rods,  Valve  Stems  and 
Air  Pumps. 

Reg.    U.    S.    Pat.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 

PHILADELPHIA,  PA. 


PACKINGS 


King     Sander 

Security     Latch 

King    Indestructible    Oil    Cup$ 

King    Hand    Boring    Lathe 

Goilmar    Bell    Ringer 

Leach    Sanders 


GRIP  Wl^— Reapply— and  Lock 

Even  on  equipment  that  has  been  scrapped,  after  long  service,  the  Grip  Nuts  arf 
found  firmly  in  place. 

Reclaimed,  oil-protected  from  rust,  thousands  of  these  veteran  nuts  are  once 
more  in  the  storerooms,  awaiting  perhaps  their  twentieth  application. 

And,  on  locomotives,  on  cars  —  on  trucks,  draft  gear,  bodies  —  anywhere  they're 
put  —  they'll  hold  bolted  parts  tightly,  reliably,  in  place,  just  as  they  did  on  their 
first  application. 

Only  Grip  Nuts  can  make  such  a  claim ;  only  Grip  Nuts  have  such  a  record.  The 
secret  of  positive,  repeated,  locking  is  built,  invis'bly,  into  Grip  Nuts  alone. 

The  service  of  twenty  nuts  in  one  Grip  Nut!  Think  what  that  means  in  reduced 
maintenance  costs! 

GRIP  NUT  COMPANY 

5917  S.  WESTERN  AVENUE                                       CHICAGO,  ILLINOIS 
The  Only  Manufacturers  of  the  Only  Grip  Nuts 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith    Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screens 
Universal    Car    Window    Screens 
National    Standard     Steel    Trap    Doors 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket     Insulation 

Tucork    Insulation    for    Car    Floors 

Tuco    FlcM>r    Plate    Preservative 

Eclipse    Deck    Sash    Ratchets 

Steel    Car    Sheathing,    Panels    and    Slat 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

Brown     Window     Sash     Weatherstrips 

PEOPLES   GAS   BUILDING 
CHICAGO 


The  SELLERS 
SAFETY  COAL  SPRINKLER  AND  RAIL  WASHER 


INDICATOR 

HANDLE 


CAB    FLOOR 


INJECTOR     SUCTION 


SAFETY       COAL 
SPRINKLER 


FOR  SPRINKUNG  THE  COAL.  WASHING  THE 
\  RAILS    AND    EMERGENCY    FIRE     USE.    DE- 

LIVERS ASTRONGJETOF  WARM  'not  hot) 
WATER.  SELF-DRAINING.  WILL  NOT 
FREEZE.  STEAM  CANNOT  DISCHARGE  AT 
SPRINKLER  HOSE. 


iiiiiiii;i 


RAILROAD    SHOP   TOOLS 

Driving  Wheel  Lathes  —  Car  Wheel  Lathes  —  Axle   Lathes  — 

Driving   Box  Boring  and  Facing  Mills  —  Car  Wheel  Boring 

Mills — Boring  and  Turning  Mills — Planers — Tool  Grinders — 

Drill  Grinders,  etc. 

WM.   SELLERS   &    CO.,  Incorporated 
Philadelphia,  Pa. 


Boiler   Water    Treatment,    Boiler   Metal   Treat- 
ments, Soot  Remover 


Buckeye  Chemical  Co, 


Factory  and  Laboratory: 

DETROIT,  MICH. 


Pittsburgh,   Pa. 

5621    Wellesley   Ave. 

Montrose  1362 


Rochester,   N.  Y. 

82  St.  Paul  St. 

Main  3084 


5  _^  .«<»;*';'«■'•  ■ 


OKONITE     (RUBBER)     and    VARNISHED    CAMBRIC 
INSULATED  WIRES  and  CABLES 

OKONITB  TAPE  MANSON  TAPB 

THB  OKONITE  COMPANY 

THE  OKONITE-CALLENDBR  CABLE  COMPANY.  Inc. 

Factoriea:    PaMaic,   N.   J.  •  Patenon,   N.    J. 
SoUm  Office* :    New  York  •  Chieago  -  Pitttburgh  •  St.  Lcmia 
Atlanta  ■  Btrmmff^am  -  San  Franeiaeo  -  Lot  Avo^Im  -  S^attU 


SUPE 

DUICNING  ENGINEERS  AND  MANUFACTURERS 

OF  ELESCO  STEAM  SUPERHEATERS   FOR 

LOCOMOTIVE. MARINE  AND  STATIONARV 

BOILERS 


FEED  WATER  HEATERS,  EXHAUST 
STEAM  INJECTORS  AND  pfflOMETERS 
FOR  LOCOMOTIVES 


*'%T~'^*"^         THE  SUPERHEATER  COMPANY 


fVopIri  GatBuildiiy 


Steel  Car  Forge  Company 

PITTSBURGH,  PENNSYLVANIA 

FORCINGS 

Dieter  Lock  and  Holding  Nuts 

STANDARD  SAFETY  NOT 
CORPORATION 


30  CHURCH  ST. 


NEW  YORK 


LEWIS   IRON,  "The  Iron  Superior 


>> 


Penn  Iron  &  Steel  Company,  Creighton,  Pa. 

SOLE  SALES  AGENTS, 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  III. 


have  Provpn  vorj^  successful 
in  ever  if  phase  ofJiailroad  usa^e. 

G  p  oi'^e  J.Ha^an  Compami 


SINCE  1900 

For  almost  thirty  years,  Johnson  Bronze  has  success- 
fully served  the  railroads  of  this  section  with  high 
quality  products  and  prompt  deliveries. 

Whether  the  order  calls  for  car  brasses,  engine  brasses, 
general  steam  castings,  miscellaneous  bronze  bushings 
or  cored  and  solid  bar  bronze,  you  can  be  sure  it  will 
be  handled  with  dispatch  and  that  the  product  delivered 
will  be  up  to  specification  in  every  detail. 

Write  for  Catalog 


JOIMMSOM^ /IIRONZIE 

BUSHINGS  BEARI  N  VS  BAR  BRONZE 


New  Castle,  Pa. 


BRAKE  BEAMS  Jt™ 

Built-Up  Types 
AND 

Brake  Beam  Supports 


DAVIS  "SOLID  TRUSS"  PASSENGER  BEAM 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO. 

JOHNSTOWN,  PA. 
Sales  Office:  418  Sixth  Avenue,  Pittsburgh,  Pa. 


GOULD 

Side  Frames  Bolsters  Couplers 

Passenger  and  Freight  Journal  Boxes 

Open  Hearth  Steel  Castings 

The  Gould  Coupler  Co. 

New  York  Works:  Depew  Chicago 


CANDIES 


Everybody  likes  Candy — with  almost  a  thousand  candies 
from  which  to  make  your  selection,  we  can  truthfully 
say  that  we  have  a  variety  to  suit  every  taste — a  box 
suitable  for  every  occasion. 


Lacquers 
Varnish 
Enamels 
Oil  Colors 


Railway  and 
Industrial 
^11  Protective 
Coatings 


REG   U  S    PAT     OFF. 


JAMES  B.   SIPE  AND  COMPANY 

PITTSBURGH,  U.  S.  A. 


The  0&  C  Company,  90  West  St.,  N.  Y.  C. 

Peoples  Gas  Building  -         -        Chicago 

Railway  Exchange  Building       -      St.  Louis 

Manufacturers  of  Track,  Car  and  Engine 
Specialties 


STUCKI 

Side  Bearings 

A.  STUCKI  COMPANY 
OLIVER  BUILDING 
PITTSBURGH,  PA. 


SOUTHERN  WHEEL  COMPANY 

A.  R.  A.  850  LB. 

SINGLE  PLATE  CHILLED  TREAD  WHEELS 

FOR 

70    TON    CARS 


Our  tests  determine  the   best 
shoe  for  each  type  of  service. 

The  American  Brake  Shoe  and  Foundry  Company 

230  Park  Ave.,  New  York  332  S.  Mich.  Ave.,  Chicago 


"^i  Pocket 


a 


Used  by  the  Officers  of  all  Railroads  on 

The  North  Jlmerican  Continent 

Issued  Quarterly 

Subscription    Price,    $6.00    per   annum 

Single  Copies,   $2.50 

Advertising  rates  on  application 


THE    OFFICIAL    RAILWAY    EQUIPMENT    REGISTER 

ISSUED   MONTHLY 

Descriptive  o(  freight  and  passeng:er  cars  of  tlie  Railways  and 

Private  Car  Companies  in  the  United  States,  Canada  and  Mexico. 

Subscription  Price,  $15.00  per  annum.  Single  Copies,  $2.00. 


THE  RAILWAY  EQUIPMENT  AND  PUBLICATION  CO.        p 

J.  ALEXANDER  BKOWN,  Vice-President  and  Manager 
424  West  33rd  Street  New  York 


TTj^  \A/"R*  stated  we  could  sell  you  the  same  steel  you  are 
JlL  VV  1-J  fiQ^v  using  for  your  piston  rods  at  half  the  price 
you  are  paying,  you  would  be  greatly  interested.  Well,  we  can 
practically  do  that  and  make  an  additional  saving  of  half  the  cost 
of  labor  required  in  preparing  the  rod  for  the  engine  by  under- 
cutting, as  illustrated  in  cut  below,  instead  of  grinding  or  turning 
the  wearing  surface.  That  practice  will  extend  the  life  of  the  rod 
fifty  per  cent  or  more.  Paxton-lVIitchell  Metallic  Packing  will 
pack  its  own  wear  steam-tight  until  a  rod  has  been  reduced  one- 
quarter  of  an  inch.  You  will  also  save  the  cost  of  one  set  of 
packing,  one  sliding  plate  and  one  cone  each  time  engine  is  in  for 
general  repairs. 


-  PACKING    TMveL  - 


Half  sets  of  our  packing  segments  may  be  reclaimed  from  scrap 
for  use  in  making  at  least  fifty  per  cent  of  renewals  due  to  the 
four  segment  combination  of  our  packing. 

"The  Packing  That  Packs" 

The  Paxton -Mitchell  Company 

OMAHA,  NEBRASKA 


NATIONAL  FRICTION  DRAFT  GEAR 

The  Perfect  Shock  Absorber 

Requires  No  Re-Adjustment 

National  Malleable  And  Steel  Castings  Ca 

General  Office  rr—  Cleveland,  O. 


FREEING    LOCOMOTIVE     BOILERS     FROM     SCALE 

Dearborn  Treatment  applied  to  scaled  locomotive  boilers  gradually 
disintegrates  and  removes  all  scale  as  well  as  preventing  deposits  of 
new    scale. 

The  character  of  the  scale  has  little  to  do  with  its  removal,  al- 
though   some    types    react    slowly    in    the    earlier    stages    of    treatment. 

DEARBORN  CHEMICAL  COMPANY 

310    S.    Michigan    Avenue.    Chicago  205    East    42nd    Street,    New    York 

Fanners    Bank    Bldg.,    Pittsburgh 


^ca/r^&m 


SYMINGTON 

Malleable  Iron  and  Steel  Journal  Boxes 
for   Passenger  and   Freight  Equipment 

Farlow  Draft  Attachments 
The  Symington  Company 

New  York      Chicago      Boston      Baltimore      Rochester 

BALL'S         OXOLIN         B.  C. 

Varnish  Remover       registered  Spirits 

TUT?         TrklT   *   T  T>  *  TX'T         r\JJ  ' 


THE     IDEAL     PAINT     OIL 


Ball  Chemical  Company 

CHICAGO  Office, 

63  W.  Van  Buren  Street.         Fulton  Bldg.,  PITTSBURGH,  PA. 


Schaefer  Drop-Forged  Brake  Levers 


Designed  to  give  uniform  stress  conditions 
throughout  entire  body  of  lever.  Levers  are 
drilled  from  templets  and  exact  spacing  be- 
tween holes  is  thus  assured. 

Drop  forging  makes  all  levers  uniform. 

Lighter  in   weight   with   increased   strength. 

Schaefer  Equipment  Co 

General  Offices:    Oliver  Bldg.,  Pittsburgh,  Pa. 


ALCO 

REVERSE 
GEAR 

""PHE  Alco  Reverse  Gear  was  designed  to 
•^  meet  the  demands  of  diversified  service. 
While  it  serves  acceptably  in  heavy  freight  ser- 
vice, it  responds  equally  well  to  the  needs  of 
high  speed  passenger  requirements.  Again,  in 
fast  freight,  helper  and  switching  service  it  gives 
quick  and  accurate  valve  gear  adjustments. 
In  other  words,  it  meets  the  conditions  imposed 
in  all  classes  of  service — it  does  not  excel  in  one 
at  the  expense  of  another. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET  NEW  YORK  CITY 


•  •••' 


NILESBEMENTPOND 

MACHINE   TOOLS 

For  Locomotive,  Car  and  Railroad  Repair  Shops 

Also  complete  machine  tool  equipment  for  general  ma- 
chine shops  as  well  as  electric  traveling  cranes,  trol- 
leys and  hoists,  jib  and  wall  cranes  and  steam  ham- 
mers. 

Pratt  &  Whitney 

Machine  Tools,  Small  Tools  and  a  complete  equipment 
of    M.    C.    B.    Gauges    can    also    be    furnished. 

Write    for    Catalogs. 


Niles-Bement-PondCo.lllBroadway.NewYork 

Divisions  of  niles-bement-pond  company 

The  Niles  Toel  Works  Company,  Hamilton,  Ohio  Niles  Gear  Company 

Ridgway  Macliine  Company,  Ridgway,  Pa.  Ill  Broadway,  New  York 

Pratt  and  Whitney  Company,  Hartford,  Conn.  Pittsburgh  Office 

Niles  Crane  Corporation,  Philadelphia,  Pa.  Empire  Building 


)e( 


This  New  Protector  Keeps  Cylinders  Clean 

A  collapsible  water-proof  hood  that  prevents  moist- 
ure and  dirt  from  reaching  the  cylinder  walls 

Lengthens  life  of  packing  cups,  reduces  leakage,  de- 
creases maintenance  cost.  .  .  Ask  for  Circular  Notice 
1082. 

Westinghouse  Air  Brake  Co.,  Wilmerding,  Pa. 


Positive  Dependability 

with 

Westinghouse  Electrical  Equipment 

for 

Railway  Signaling  Service 


sCiMDj 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburgh,  Pennsylvania 


New  Power  to  Meet  Operating 
Conditions  Economically 

With  so  much  interest  being  shown  in  the  success  of 
Single  Expansion  Articulated  Locomotives,  we  believe  that 
this  type  of  locomotive,  especially  designed  to  meet  operat- 
ing conditions,  will  be  found  economically  satisfactory  in 
heavy  freight  service,  particularly  on  lines  having  steep 
grades. 

Single  Expansion  Articulated  Locomotives 
■may  solve  a  difficult  operating  problem 
on  your  road. 

The  Baldwin  Locomotive  Works 

Philadelphia 


STANDARD   STEEL 

PRODUCES 


Steel  Axles    ///j    '^'^^  ■  Steel  Springs 

Steel  Tires  t .'  I  S  ,  •  U   Steel  Billets 


Rolled  Steel  Wheels 

Steel  Tired  Wheels 

Wrought  Solid  Steel  Wheels 

Carbon  and  Alloy  Steel  Forgings 

STANDARD  STEEL  WORKS  COMPAN 

PHILADELPHIA,  PA. 

Branch    Offices: 

CHICAGO  NEW  YORK  PORTLAND  SAN  FRANCISCO 

ST.    LOUIS  RICHMOND  MEXICO  CITY 

WORKS: BURNHAM, PA. 


THE  WORTHINGTON  OPEN-TYPE  FEED- WATER 
HEATER  FOR  LOCOMOTIVES 

1.  Saves  12  per  cent  total  fuel 
per  year. 

2.  Saves  14  per  cent  total  water 
per  year. 

3.  Increases  boiler  capacity  10  to 
13  per  cent. 

4.  Increases  drawbar  pull  at 
speed. 

5.  Reduces  stops  for  water  and 
coal. 

6.  Removes  80  per  cent  corro- 
sive  oxygen   from    feed-water. 

7.  Lessens  amount  of  scale  and 
purifies  water. 

8.  Extends  life  of  old  engines  by 
increasing  steaming  capacity 
and  reducing  fuel  consumption. 


7441-19 


WORTHINGTON 


Literature,  further  describing  these  advantages,  gladly  sent  upon  request. 
WORTHINGTON   PUMP   AND    MACHINERY    CORPORATION 


Railway    Department 
W'orlhington    Works:    Harrison,    New    Jersey 


District   Offices   in   2Jt   Cities 


Factors  that  Increase 
Locomotive  Effectiveness 


QOa 


9^e  Locomotive 


Franklin.  Railway  Supply  Cb.,Iiic. 

17  East  Forty -Second  Street,    New  York 

Chicago,  I!!.  St.  Louis,   Mo.  San  Francisco,  csu: 

332   S.MicKiqan   Ave.  Boatmen's  Bank  BIdq.  774  Monadnock  Bi(i9. 

Franklin  Railwai)   Suppltj    Companij,  Limited,    Montfca)        j^ 
Export  DeparttTvent  — International  RaiWai)  Supply  Gj. 
30  CKurcli  Street,    NewYofk 


STAYBOLTS    FOR   ANY 
BOILER  REQUIREMENT 


F.  B.   C.   Welded,   TATE   Threaded, 

and  Flannery  Two-Piece 

Flexible  Staybolt  Assemblages 


NU-TATE    and    TELL-TALE    Bolts 


Crown  Stays  and  Rigid  Bolts 

(STRAIGHT    OR    REDUCED    BODIES) 
Bulletins    Describing    all    Flannery 
products      mailed      upon      request. 


FLANNERY  BOLT  CO. 


FLANNERY  BLDG. 


PITTSBURGH,  PA. 


■D 


a 


Nicholson  Thermic 


Thermic   Syphons  are  rapidly  becoming 
standard    equipment. 

LOCOMOTIVE  FIREBOX  CO., 
310  S.  Michigan  Ave.,  Chicago,  111. 


Hunt-Spiller  Air  Furnace  Gun  Iron 

HAS    THE 

Strength  and  Wearing  Qualities 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES    MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

J.  G.PLATT,  President  and  General  Manager 

V.  W.   ELLET. 
Vice  President 


OFFICE     AND     WORKS 

883    DORCHESTER    AVENUE 

SO.    BOSTON,    MASS. 


The  Buckeye  Steel  Castings  Co. 


COLUMBUS  ^S^^SKKBBP^'       ^'^'  ^"^UL 

NEW  YORK       f^^t^^^O^^^  LOUISVILLE 

CHICAGO  ^?k  i^B'*^?^^'^  LONDON 


'BUCKi!.  I E"  Yoke  and  Draft  Attachments 


FORT  PITT  SPRING  COMPANY 

PITTSBURGH,  PA. 

Q  D  D I N  R  Q  BOTH  COIL 

o  r  n  I  n  u  o  &  elliptic 

For  Railroad  Service 

ALLOY     SPRINGS     A     SPECIALTY 


Malleable 

CASTINGS 

OF  UNIFORM  QUALITY 

Are  permanent 

AVERAGE  TESTS 

for  15  months 

1104  Consecutive  Heats 


Tensile     Strength.     Yield     Point     Elong.     % 
Lbs.    per    sq.   in.   Lbs.   per   sq.    in.      in    2    in. 


T 

PI       HIGH        60952  39639  27.5 

/        LOW         56550  37679  23.9 

This  Trade-mark  is  your  security  on 
Railroad  Car  Castings 

Send  Blue  Prints  for  Estimates 

Fort  Pitt  Malleable  Iron  Company 

PITTSBURGH,  PA. 
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American  Brake  Shoe  &  Foun- 
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viii 

The    Q    &    C    Co 

ii 

Ball     Chemical     Co 

V 

Railway  Equip't.  and  Publication 

iii 

Briggs    &    Turivas 

xvii 

Railway    Steel    Spring    Co 
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XXIV 
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Safety  Car  Heat.  &  Lighting  Co... 

XVII 

Camel     Sales     Co 
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Schaefer     Equipment     Co 

V 

Chicago    Railway    Equip.    Co 

xiu 

Wm.    Sellers    &    Co.,    Inc 

XXIll 

Davis    Brake    Beam    Co 

i 
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Dearborn     Chemical     Co 
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Cover 
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The    Symington     Co 

V 
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XX 
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LOW  COST  PROTECTION 

Afforded  By  the 

CRECO  BOTTOM  ROD  GUARD 


Simply  drive  it  on  the  brake  beam. 
It  locks  in  place  and  cannot  rattle. 
Positively  prevents  fallen  bottom  rods. 
Low  in  price  and  application  cost. 


Chicago  Railway  Equipment  Co. 


CHICAGO 


Union  Spring  & 
Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 
STEEL  CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made 


WORKS: 
NEW  KENSINGTON,  PA. 


PITTSBURGH  OFFICE 
2001    CLARK  BUILDING 


NEW  YORK 
CHICAGO 
RICHMOND,  VA. 
LOUISVILLE,  KY.      - 
BALTIMORE,  MD. 
PHILADELPHIA,  PA. 


50  Church  Street 

Fisher  Building 

Mutual  Building 

Equitable  Life  &  Cas.  Bldg. 

Munsey  Building 

226  South  15th  Street 
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L.    V.    STEVENS.    President,    Marine    Manufacturing    &    Suiiply    Co.,    Pittsburgh.    Pa. 
O.  L.  WRIGHT,  Dist.  Mgr..  The  Duff-Norton     Mfg.  Co..  421  Chestnut  St..  Philadelphia.  Pa. 
CHARLES  J.    NIEMAN,    Secretary    &    Treasurer,    Penn    Iron    &    Steel    Co..    Creighton.    Pa. 
GEORGE    F.    LAURENT.    Sales    Eng'r..    Fort    Pitt    Malleable    Iron    Co..    Pittsburgh,    Pa. 
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Past    Presidents 

*J.    H.    McCONNELL October.        1901,  to  October,   1903 

*L.     H.    TURNER _ _.._ JSTovember,   1903.  to  October,   1905 

F.     H.     STARK November,   1905,  to  October,   1907 

*H.    W.     WATTS * November,   1907,  to  April,       1908 

*D.    J.    REDDING November.   1908.  to  October,  1910 

•F.     R.     McFEATTERS _ _ November.   1910.  to  October.   1912 

A.     G.     MITCHELL November.   1912,  to  October,   1914 

•F.    M.     McNULTY...„ _ November,   1914,  to  October,   1916 

J.    G.     CODE _ November,   1916,  to  October,   1917 

•D.     M.     HOWE „ November,   1917,  to  October,  1918 

*J.    A.    SPIELMANN „ November,  1918,  to  October,   1919 

H.    H.    MaXFIELD - November,   1919,  to  October,  1920 

FRANK    J.     LANAHAN ^ November.   1920,  to  October,   1921 

SAMUEL    LYNN _ _ November.   1921,  to  October,   1922 

D.  F.     CRAWFORD _ , November.   1922,  to  October,   1923 

GEORGE    D.    OGDEN „ November,   1923,  to  October,   1924 

A.     STUCKI _ _ November,   1924,  to  October,   192S 

F.  G.     MINNICK. _ November,   1925,  to  October,   1924 

G.  W.    WILDIN November,   1926.  to  October,   1927 

E.  J.    DEVANS _.._ _ November,  1927.  to  October,  1921 

* — Deceased. 
Meetings    held   fourth    Thursday    of    each    month    except    June,    July    and    August. 


PROCEEDINGS  OF  MEETING 
OCTOBER  24,  1929 

The  Annual  Meeting  of  the'  Railway  Club  of  Pittsburgh 
was  called  to  order  in  the  Banquet  Hall  of  the  William  Penn 
Hotel  at  S  o'clock  P.  M.  with  President  W.  S.  McAbee  in  the 
chair. 

The   following   o-entlemen   registered : 


MEMBERS 


Adams,  W.  A. 
Adler,  Abe  C. 
Allen,  E.  J. 
Allen,  Harvey 
Altsman,  W.  H. 
Ambrose,  W.  F. 
Anger,  C.  E. 
Anger,  J.  G. 
Anthony,  R.  PI. 
Ashley,  F.  B. 
Babcock,  F.  H. 
Bachner,  Martin  G. 
Bacon,  John  L. 
Baer,  Harry  L. 
Balzer,  C.  E. 
Barr,  H.  C. 
Beam,  E.  J. 
Beattie,  J.  A. 
Bednar,  Joseph  J. 
Beeson,  H.  L. 
Berg,  Karl 
Blakley,  T.  M. 
BonhofT,  E.  L. 
Borg,  John  E. 
Bowen,  J.  T. 
Bowers,  J.  M. 
Bowery,  Frank  J. 
Bradley,  W.  C. 
Brennan,  J.  T. 
Brinkhofif.  W.  H. 
Browm,  C.  C. 
Browfi,  C.  L. 
Burel,  W.  C. 
Byrom,  W.  Reed 
Callahan,  F.  J. 
Campbell,  J.  E. 
Campbell,  J.  T. 
Cannon,  T.  E. 
Canterbury,  L.  E. 


Carlson,  L.  E. 
Carr,  T.  W. 
Carson,  John 
Christy,  F.  X. 
Cipro,  Thomas 
Clements,  Frank  C. 
Coleman,  J.  D. 
Conlon,  Jonh  F. 
Conway,  J.  D. 
Cooper,  Sidney  B. 
Copeland,  T.  A. 
Corcoran,  James 
Cotter,  G.  L. 
Coulter,  A.  F. 
Courtney,  H. 
Craig,  John  R. 
Crawford,  D.  F. 
Crenner,  J.  A. 
Crispen,  Raymond  B. 
Croke,  Thomas  F. 
Cunningham,  R.  L 
Cunningham,  W.  P. 
Dalzell,  W.  E. 
Dambach,  C.  O. 
Darrall,  William  G. 
Daugherty,  W.  A. 
Davern,  T.  C. 
Davis,  Charles  S. 
Dehne,  George  C. 
Dempsey,  P.  W. 
Descamp,  J. 
Diven,  J.  B. 
Doyle,  William  E. 
Durkin,  James  E. 
Eagan,  Daniel  F. 
Edwards,  C.  H. 
Eichhorn,  T.  F. 
Emerick,  J.  B. 
Emery,  C.  W. 
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Enierv,  E. 
En  J)ean,  J.  T. 
Endsley,  Prof.  Eon  is  E. 
Evans,  David  F. 
Fagan,  R. 
Falkner,  A.  J. 
Farrington,  R.  j. 
Fleckcnstein,  August 
Fieldson,  P.  II. 
Fink,  P.  J. 
Fischer.  George  E. 
Fisher,  G.  Ma'lcohii 
Fisher.  J.  J. 
Fletcher,  Albert 
Flinn,  R.  H. 
Francis,  G.  E. 
Freshwater.  F.  H. 
Fritz,  A.  A. 
Fults,  J.  H. 
Funfer,  James 
Gardner,  K.  C. 
Gilg",  Henry  F. 
Glenn,].  H. 
Glessner,  G.  P. 
Goda,  P.  H. 
Goff,  J.  P. 
Goodman,  O.  F. 
Gordon.  George  A. 
Hale,  Otis  R.^ 
Haller,  Jacob 
Haller,  Nelson  M. 
Hansen.  W.  C. 
Harper,  G.  C. 
Harvat,  Frank  Y. 
Hasting,  Walstcr  S. 
Haskefl,  B. 
Herlehy,  David  T. 
Herrick,  A.  S. 
Herrold,  A.  E. 
Hershey,  Q.  \\\ 
Hickling-.  F.  G. 
Hill,  W.  D. 
Hilstrom,  A.  V. 
Hollingsworth,  C.  N. 
Holmes,  E.  H. 
Honsberger,  G.  \\^. 
Hood.  J.  M. 
Hoover,  J.  W. 
Hughes,  John  E. 
Hykes,  W.  H. 
Jenkner,  Oscar 


Johnston,  George  E. 
Kalik,  John  R. 
Kavanagh,  D. 
Kelin,  H.  S. 
Kelly,  J.  P. 
Kempton,  J.  W. 
Kerr,  Clark  R. 
Ketterer,  F.  P. 
Kiefer,  Fred 
Kirkpatrick,  R.  E. 
Kroske,  J.  F. 
Kummer,  Joseph  H. 
Lanahan,  Frank  J. 
Lanahan,  J.  S. 
Eang,  W.  C. 
Laiighner,  C.  L. 
Leonard.  C.  W. 
Linsenbigler,  Allen  J. 
Lobez,  P.  E. 
Long,  R.  M. 
Euddy,  W.  E. 
Eynn,  William 
Maliphant,  C.  W. 
Manson.  A.  J. 
Merscher,  John 
Millar,  C.  W. 
Miller,  George 
Miller  John 
Mills,  C.  C. 
Mitchell.  F.  K. 
Mitchell,  J.  G. 
Mitchell.  W.  S. 
Misner,  George  W. 
Mohn,  Louis 
Moir,  W.  B. 
Mogan,  John  M. 
Montgomery,  J.  L. 
Moody,  W.  R. 
Moore,  Donald  O. 
Moses,  G.  L. 
Moxey,  A.  C. 
Moyer,  Oscar  G. 
Muir,  R.  Y. 
Mycoff,  George  H. 
Myers,  Arnold 
Myers,  R.  C. 
Myers,  W.  H. 
McAbee,  W.  S. 
McDonald,  J.  T. 
McGinnis,  Thomas  P. 
Mclntyre,  R.  C. 
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McMillan,  A.  p. 
McNamee,  W.  VV. 
Nagel,  James 
Nieman,  Harry  L. 
Noble,  Jesse  A. 
Nutt,  Col.  H.  C. 
O'Connor,  M.  J. 
Orr,  D.  K. 
Osborne,  William  J. 
O'SuUivan,  J.  J. 
O'Toole,  Thomas  J. 
Pacy,  E.  H. 
Painter,  C.  L. 
Paisley,  F.  R. 
Palmer,  E.  A. 
Paul,  Lesley  C. 
Perkins,  Charles  F. 
Peterson,  W.  M. 
Pillar,  Michael 
Posteraro,  S.  F. 
Prince,  James  Albert 
Pringle,  J.  L. 
Provost,  Sam  W. 
Rabold,  W.  E. 
Ralston,  J.  A. 
Rauschart,  E.  A. 
Read,  A.  A. 
Record,  J;  F. 
Redding,  J.  H. 
Rogers,  Robert 
Roth,  Philip  J. 
Rushneck,  G.  L. 
•Saltic,  Thomas 
Sattley,  E.  C. 
Schneider,  George 
Schmitt,  Raymond  F. 
Searles,  E.  J. 
Seibert,  W.  L. 
Seiss,  W.  C. 
Semethy,  J. 


VISITORS 


Alton,  John  C. 
Alexander,  Samuel 
Allison,  F.  T. 
Anderson,  F.  W. 
Anderson,  R.    ■ 
Aski^i,  J;A. 
Atkins,  H.  E. 
Bell;  D.  H. 
Berner,  John 


Seroky,  Edward  A. 
Shafer,  John  S. 
Sharp,  H.  W. 
Shellenbarger,  II.  M. 
Shelly,  D.  E. 
Sheridan,  T.  F. 
Showalter.  Joseph 
Smith,  E.  W. 
Smith,  J.  Frank 
Smith,  R.  \V. 
Snyder,  F.  I. 
Snyder,  H.  C. 
Stebler,  W.J. 
Stephensky,  Jules 
Stevens,  R.R. 
Stevenson,  Richard 
Stine,  D.  11. 
Stoffregen,  Louis  E. 
Stritzinger,  Frank  R. 
Stucki,  A. 
Sutherland,  Lloyd 
Sykes,  A.  H. 
Teckemeyer,  J.  Fred 
Trowbridge,  F.  A. 
Van  Vranken,  S.  E. 
Van  W^ormer,  G.  M. 
Warfel,  J.  A. 
Warner,  Russell  H. 
Warrensford,  Fred  S. 
Welch,  E.  M. 
Whalen,  D.  J. 
Wheatley,  William 
White,  A.  B. 
Wildin,  G.  W. 
Winslov^,  Sidney  H. 
Wright,  John  B. 
Wright,  O.  L. 
Wyke,  J.  H. 
Young,  F.  C. 
Zammikicl,  John 


Bishop,  M.  L. 
Blumling,  Fred  J. 
Blumling,  Flarold  J. 
Bollinger,  W.  A. 
Boot,  W.  P. 
Bott,  William  J. 
Boyle,  Kyran  J. 
Braithwaite,  George  L 
Brett,  F.  E:' 
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Brown,  Homer 
Ikovvn,  R.  J. 
lUirgess,  T.  S. 
Burgess,  W.  C. 
Burriss,  H.  K. 
Burriss,  Walter  C. 
Butler,  Ray 
Cacovve,  M.  S. 
Cameron,  S. 
Campbell,  Harry  \'. 
Carmalt,  J.  L. 
Carruthers,  G.  K. 
Caufield,  L.  T. 
Christy,  George  J. 
Clebansky,  T-  C. 
Cobbett,  AllDert  J. 
Colchaser,  L.  A. 
Comers,  Andrew  G. 
Comers,  Walter 
Conway,  Scott  M. 
Cornelius,  P.  R. 
Courtney,  Edward  A. 
Craig,  James  A. 
Crux.  Clarence  A. 
Cunningham,  H.  L. 
Currlin,  \\\  E. 
Davis,  John  W. 
Davis,  \\  illiam  B. 
Dickinson.  T.  R. 
Dickson,  K.  B. 
Diegelmann.  Clarence 
Diettrich,  E.  J. 
Diettrich,  J.  j. 
Dietz,  Frank.  Jr. 
Dignam,  James 
Donovan,  J. 
Dow.  F.  W. 
Duffy,  D. 
Dugan,  Harry 
Duncan,  Robert  G. 
Durkin,  T.  L. 
Easter,  E.  H. 
Evans,  C.  v. 
Evans,  E.  T. 
Farrell,  I.  AV. 
Farrington,  Arthur  R. 
Fauth.  Joseph  F. 
Fice,  Herbert 
Fisher,  William  R. 
Flinner.  J.  D. 
Ford,  E. 


Fox,  George  \\  . 
Freeman.  K.  \\. 
Frey,  A.  R. 
Freyermuth,  L.  C. 
Funfer,  \'. 
Gaml)le.  K.  !*>. 
Garner,  J.  11. 
Garner,  K.  i\. 
Garritv.  'rhi)ma>  M. 
Gill,  A.  II. 
Ciillen.  J.  n. 
Gilmore,  Glenn  T. 
Cjimbel,  George 
Ginter,  Howard 
Gliaquinla.  Sam 
Goodman.  A\\  J. 
Gordon,  AN'illiam  J. 
Green,  George  J. 
Grice,  C.  E. 
Grimm,  W.  R. 
Grocott,  P.  W. 
Groves,  David 
Guard.  Thomas 
Haas,  Fred 
Hall,  Charles  B. 
Hall,  J.  M. 
Hamilton,  J.  S. 
Harbourt.  C.  ^^^ 
Hare,  L.  S. 
Harger,  IVI.  F. 
Harper,  John  T. 
Hart,  A." 
Harvat,  Henry 
Harvat,  Joseph 
Haubrick,  Lawrence  G. 
Haupt,  H.  H. 
Herbst,  F.  A. 
Hewlett,  L.  R. 
Hildwhand,  L.  B. 
Hockenberrv.  H.  D. 
Hollis,  H.  E'. 
Huchel,  H.  G. 
Hughes,  Reese 
Hunter.  J.  :\r. 
Hurrav.  C.  A. 
Hyde,  A.  C. 
Janis,  G.  L. 
Jaros,  W.  O. 
Johnson,  George  R. 
Jones.  Percy 
Jones,  ^^'illiam  J. 
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Joyce,  S. 
Kachock,  Josepli 
Kalik,  Joseph 
Kennedy,  \\\  R. 
Klann,  P.  B. 
Klue,  H.  F. 
Knapp,  Ray  F. 
Knight,  W.  R. 
Kyle,  T.  C. 
Laurie,  Frank 
Lauth,  Fred 
Laylen,  j\I.  H. 
Leahy,  M.  F. 
Leavers,  E.  J. 
Lee,  Augustine  L. 
Leich,  George 
Lewis,  H.  L. 
Lewis,  S.  B. 
Lind,  John  A. 
Lowman,  John  R. 
Ludington,  W.  H. 
Lynch,  Byron 
Lyons,  J.  C. 
Alacoubray,  R.  J. 
Mahan,  W.  C. 
Marwood,  J.  B. 
Masterman.  J.  W. 
Mertz,  Charles  W. 
Meyers,  ^^'illiam  F. 
Miller,  B.  B. 
Miller,  T.  A. 
Miller.  L.  L. 
Miller.  Richard  A. 
Miller,  Ted 
Mitchell,  L.  C. 
Mooney,  J.  A. 
Morgenstern.  G.  H. 
Morse,  F.  L. 
Musgrove,  ^^^  \\\ 
Murray,  Lee  J. 
Myers^  J.  R. 
McAbee,  Albert  \\'. 
McCartney.  S.  P. 
McCrea.  T-  G. 
Neely.  Harold 
Noble,  Robert 
O'Connell.  M.  T. 
O'Neill,  Thomas  T- 
Pacy,  D.  H. 
Paloney.  Gerard 
Pattee.A.  C. 


Penn,  William 
Perkins,  E.  M. 
Peterson,  C.  D. 
Pflegar,  A.  B. 
Phillip,  C.  W. 
Phillips,  George  W. 
Pickels,  H.  D. 
Prendergast,  P.  S. 
Pringle,  P.  V. 
aRmbo,  R.  E. 
Ramsey,  J.  P. 
Rehlin,'T.  G. 
Rehlin,  Walter  C. 
Renshaw,  W.  B. 
Rhoads,  G.  A. 
Rickenbach,  G.  S. 
Rider,  H.  C. 
Riggs,  W.  F. 
Robertson,  M.  R. 
Robinson,  H.  J. 
Roscoe,  Joseph 
Roush,  H.  R. 
Rush,  Benjamin  H. 
Ryce,  E.  S. 
Sabock,  P.  C. 
Schadt,  Alton  D. 
Schlieper.  Charles 
Schmied,  \Villiam  L. 
Schrontz,  S.  B. 
Schultz.  W.  E. 
Shauck,  C.  E. 
Sheaffer.  T-  H. 
Sherrard.  H.  W. 
Shotwell,  Harold  B. 
Shropshire.  Paul 
Shuner,  J.  H. 
Sieffert.  W.  F. 
Smith,  Frank  D. 
Smith,  R.  B. 
Smith.  Sion  B. 
Snyder,  R.  G. 
Soberay,  x'Mec  A. 
Starr,  Guy  L. 
Steen,  W.  E. 
Stemer.  E.  L. 
Stillwagon,  C.  K. 
Stritzinger,  Thomas  F. 
Studybaker,  A.  D. 
Sutphen,  H.  S. 
Terrio,  J.  N. 
Thomas,  H.  A^', 
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Thomas.  Theodore  W'eitzcl,  C.  E. 

Van  DaLsem.  G.  A.  West,  \V.  C. 

\'an  Dalsem,  W".  S.  W'ilbraham,  E.  L. 

\^andevort,  David  !'>.  Williams,  John  R. 

\'()jjel,  E.  E.  Williams.  J.  A. 

Walton.  H.  R.  Win^rc.  G.  A. 

Ward.  Harold  Wittebort.  Ned  E. 

Ward,  N.  H.  W^jernly,  II.  F. 

Webb,  H.  C.  Veaj:(er.  George 

Weitzel,  A.  G.  ^^lhasm,  John 

PRESIDENT:  We  will  dispense  with  the  call  of  the  roll 
as  we  have  a  record  of  the  attendance  (jn  the  registration  cards. 

If  there  is  no  objection,  we  will  dispense  with  the  reading 
of  the  minutes,  as  they  have  already  been  printed  and  distrib- 
uted to  you. 

I  will  ask  the  Secretary  to  read  the  list  of  those  who  have 
been   proposed   for  membership    since   our   last    meeting. 

SECRET.ARY:  We  have  the  follmving  proposals  for  mem- 
bership : 

Bacon,  John  L.,  Salesman,  Cut-Off  and  Speed  Recorder  Corpor- 
ation, 230  Park  Avenue,  New  York.  N.  Y.  Recommended 
by  J.  D.  Conway. 

Best,  D.  A.,  Chief  Test  Engineer,  \\'estinghouse  Air  Brake 
Company,  Wilmerding.  Pa.  Recommended  by  G.  \\'. 
Wildin.  ' 

Blumling,  William  G.,  Sub-Foreman,  Pressed  Steel  Car  Com- 
pany. 510  Russellwood  Avenue.  McKees  Rocks,  Pa.  Rec- 
mended  by  G.  M.  Van  A\'ormer. 

Byrom,  W.  Reed,  Material  Inspector,  Pressed  Steel  Car  Com- 
pany, 202  W^right  Street,  AIcKees  Rocks,  Pa.  Recom- 
mended by  G.   \[.  \'an  Wormer. 

Campbell,  Harry  \\,  Electrician,  Union  Railroad  Company,  573 
Texas  Avenue,  Duquesnc,  Pa.  Recommended  by  William 
J.  Osborne. 

Donovan,  John,  Sub-Foreman,  Pressed  Steel  Car  Company,  80G 
Frank  Street,  AIcKees  Rocks,  Pa.  Recommended  by  G.  AI. 
\^an  W^ormer. 

Duffy.  D.  L.,  Sub-Foreman,  Pressed  Steel  Car  Company,  903 
Chartiers  Avenue,  McKees  Rocks,  Pa.  Recommended  by 
G.  ]\I.  Van  A\'ormer. 
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Jlall,  Charles  !>.,  .Superintendent  C'ual  Docks,  L'ninn  Jvailroad 
Ciimi)any,  I  (Jno  N'ermont  Avenue,  ArcKcesi:)ort,  I'a.  Rec- 
onimended   l)y  (j.   M.   \'an   W'ormer. 

JloUis.  Jl..  v^ecretary-^JVeasurer.  J'ittsl)ur:L;h  Incinerator  Com- 
pany, "21  ;J  Grandview  A\enue,  Alt.  \\"asliin,^ton,  Pittslnirgli, 
Pa.     Recommended  by  J.   D.  Conway. 

]lunt,  Lawrence,  General  Foreman.  Tank  Car  Department, 
I'ressed  Steel  Car  Company,  'il'i  r>ali)h  A\'enue,  lielleNue, 
Pa.     Recommended  !>}'  G.  AI.   \'an   W'ormer. 

lycahy,  Michael  F.,  Sub-Foreman,  Pressed  Steel  Car  Company, 
3420  Fleming'  Avenue,  X.  S.,  Pittsburgh,  Pa.  R.ecommended 
by   G.   M.   Van  \\"ormer. 

Lynch,  Bernard  J.,  Assistant  Supervisor,  Mon.  Con.  R.  R.,  320*2 
L)wa  Street.  Pittsburgh,  Pa.  Recommended  by  A.  E.  Her- 
rold. 

Masterman,  T.  \\'.,  Test  Engineer,  \\'estinghou>e  Air  P.rake 
Company,  J  241)  AlcClure  Avenue,  East  AIc'Keesport,  Pa. 
Recommended   by   G.   A\'.   W'ildin. 

Alantell,    W.    T.,    Salesman,    Pitts])urgh    Screw    &    Bolt    Corpora 
tion.    44(»(>    Center    Avenue,    Pittsburgh,    Pa.      Recommended 
by   A.   F.   Coulter. 

AFourer,  Charles  \\'..  Special  Work,  Pressed  Steel  Car  Company, 
148  Taylor  Avenue.  Beaver,  Pa.  Recommended  by  G.  AL 
A'an    AX'ormer. 

Xeal,  E.  J..  Piece  \\'ork  Clerk  and  l{stimator,  Pressed  Steel 
Car  Company.  HUJ  Dohrman  Street,  Stowe  Township,  Pa. 
Recommended  l)y   G.   Al.   \'an   W'ormer. 

l*ringle,  P.  W,  Commercial  Engineer,  W'estinghouse  Air  Brake 
Company,  811  South  Avenue,  \\'ilkin>burg-.  Pa.  Recom- 
mended by  G.  A\'.  AN'ildin. 

Rambo,  Jay  I].,  Assistant  R.  F.  of  E.,  Pennsylvania  Railroad, 
218  Fifth  Street,  Aspinvvall,  I'a.  Recommended  by  T.  AI. 
P.lakley. 

Reardon,  John  P.,  Sub-Foreman,  Pressed  Steel  Car  Company. 
704  Shade  Avenue,  Belle\'ue,  Pa.  Recommended  by  G.  AI. 
\'an    W'ormer. 

Rex.  Charles  E.,  Assistant  l^ngine  Jrlouse  Foreman,  Pennsylwinia 
Railroad,  233  Clifton  A\'enue.  v^harpsburg.  Pa.  Recom- 
mended by  T.   AL   Blakley. 
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Sclineider,  Gcori^e,  Inspector,  Pressed  Steel  Car  Company,  90(5 
Woodward  Avenue,  McKees  Rocks,  Pa.  Recommended  by 
G.   ]\I.   \'an   \\'()rmer. 

Snyder,  H.  A.,  Salesman,  American  Hoist  &  Derrick  Company, 
Farmers  Bank  Building",  Pittsburi^h,  Pa.  Recommended  Ijy 
W.  S.   McAbee. 

W'aldron,  F.  G.,  Die.  Ji.^'  and  Fixture  i\Ian,  Pressed  Steel  Car 
Company,  62  Highland  Avenue,  McKees  Rocks,  Pa.  Rec- 
ommended by  G.  M.  A'an  A\"ormer. 

\\'est,  A\'.  C,  Railroad  Division,  Standard  Oil  Company  of 
Pennsylvania,  P'eoples  Gas  Building",  Pittsburgh,  Pa.  Rec- 
ommended b}'  W.   F.  Ambrose. 

AMialen,  Daniel  J.,  Assistant  Superintendent,  Tank  Department, 
Pressed  Steel  Car  Company,  1144  A\^ayne  Avenue,  McKees 
Rocks,   Pa.      Recommended  by   G.   yi.  \'an   AWjrmer. 

PRESIDENT  :     These  names  will  be  referred  to  the  Execu- 
tive Committee  in  accordance  with  our  By-Laws,  and  upon 
approval    by    them    the    gentlemen    will    become    members 
without   further   action. 

SECRETARY  :  Since  our  last  meeting  I  have  received  in- 
formation of  the  death  of  one  our  members,  Air.  William  J. 
Gillespie,  who  died  May  28,  1929. 

PRESIDENT:  An  appropriate  memorial  minute  will  ap- 
pear in  the  next  issue  of  the   Proceedings. 

I  will  ask  the  Tellers  of  Election  to  make  thei  rreport  at 
this  time  of  the  result   of  the   election. 

AIR.  FRANK  J.  LAXAHAN:  The  ballots  received  for  the 
election  of  officers  of  The  Railway  Club  of  Pittsburgh,  for  the 
ensuing  year,  totaled  321.  The  ballot  resulted  in  the  unanimous 
election  of  the  following : 

PRESIDENT — E.  A\'.  Smith.  A'ice  President,  The  Pennsylvania 
Railroad. 

FIRST  \'ICE  PRESIDENT— Professor  Louis  E.  Endsley,  Con- 
sulting Engineer. 

SECOND  A'ICE  PRESIDENT— J.  E.  Hughes,  Superintendent, 
P.  &  L.  E.  R.  R. 

SECRETARY— J.   D.  Conway. 
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TREASURER— E.  J.  Searles,  Manager.  Schaefer  Equipment 
Company. 

EXECUTIVE  COMMITTEE— Frank  J.  Lanahan.  Chairman; 
A.  Stucki,  Samuel  Lynn,  D.  F.  Crawford,  F.  G.  Minnick, 
G.   W.   AMldin,   E.  J.   Devans,  A\\   S.   McAbee. 

SUBJECT  COMMITTEE*— C.  O.  Dambach,  Chairman,  1  year; 
Karl  Berg",  2  years;  S.   G.   Down,   ;5  years. 

ENTERTAINMENT  COMMITTEE*— Charles  Orchard,  Chair- 
man, 1  year;  F.  M.  Brown,  2  years;  Robert  Rogers,  3  years. 

FINANCE  COMMITTEE*— AV.  C.  Hansen,  Chairman;  T.  M. 
Blakley,  J.  H.  Carroll,  Jr.,  AA'.  P.  Cunningham,  1  year; 
Lloyd   Sutherland,   3   years. 

MEMBERSHIP  COMMITTEE*— E.  A.  Rauschart,  Chairman; 
Otis  R.  Hale.  J.  A.  Ralston,  1  year;  T.  E.  Cannon,  Guy  M. 
Gray,  C.  E.  Peiffer,  J.  S.  Lanahan,  2  years;  R.  M.  Long, 
Donald  O.   Moore,  3  years. 

RECEPTION  COMMITTEE*— O.  L.  AA^ight,  Chairman,  1 
year;  Charles  J.  Nieman,  George  F.  Laurent,  A.  B.  White, 
F.  I.  Snyder,  2  years;  R.  H.  Flinn,  Col.  H.  C.  Nutt,  3  years. 

SECRETARY:  I  have  received  word  from  ^Ir.  A.  M. 
Candy  that  owing"  to  pressure  of  other  business  he  must  resign 
his  meml)ership  on  the  Subject  Committee.  Also  the  resigna- 
tion of  Mr.  AA'illiam  H.  Boyce,  newly  elected  member  of  the 
Membership  Committee.  It  will  be  necessary  to  appoint  mem- 
bers to  serve   on   these   committees   to  fill  the   vacancies. 

PRESIDENT:  I  offer  the  suggestion,  for  your  approval, 
that  Mr.  C.  O.  Dambach  be  appointed  as  Chairman  of  the  Sub- 
ject Committee,  to  serve  the  unexpired  term  of  one  year  of  Mr. 
Candy,  and  that  Mr.  J.  A.  Ralston  be  appointed  to  serve  one 
year  on  the  Membership  Committee  in  place  of  Mr.  Boyce.  On 
motion,  the  appointments  as  made  by  the  President  are  approved. 

PRESIDEX'T:  AA'e  now  come  to  the  Annual  Reports. 
First  we  will  listen  to  the  Annual  Report  of  the  Secretary. 


*In  addition  to  newly  elected  committee  members,  the  above  list 
also  gives  names  of  those  previously  elected  -whose  terms  of  office  have 
not  yet  expired. 
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SKCRETARVS  REPORT 

I'ittsbur-h.   I'a..  ()ct<.l)cr  •>[,    \'.)2'.). 
To  the  Officers  ami  Members  of 

'i'he    Railway    Club    of    Pittsburij^h. 
Gentlemen  : 

The  followini^'  is  a  summary  of  membership  and  financial 
statement  for  the  fiscal  year  ended  October  '^4.  l!)'^!): 

Reported   last  year 1  ,'i~^^-) 

Reinstated    4 

Received   into  membership   during-  the  year 141 

1.404 

Suspended,    non-payment   of    dues ^u 

Resigned     (54 

Loss    of    address 8 

Deaths   reported   during-   the   year S 

13: 

Present   membership    1,"36? 

Of  the  above  membership  four  are  honorary.  They  are : 
D.  C.  Buell,  Samuel  O.  Dunn,  Julian  Kennedy  and  John  A. 
Pen  ton. 

DECEASED  ^lEMBERS 
Xame  Died 

William   J.    Gillespie May  2<S,  1929 

Egbert  H.  Gold November     ^,  1928 

W.   H.   Holbrook February  22,  1928 

L.    L.    Rowles December  25,  1928 

H.   G.   Scheck February  IG,  1929 

Charles  Thomas    December  15,  1928 

J.    S.    Turner July  15,  1929 

h.   H.   Turner February  22,  1929 

FIXAXCIAL 
Receipts 
In  hands  of  Treasurer  at  close  of  last  year.  .$7,157.67 

From  advertisements    2,057.20 

From    dues    3,663.00 

From   sale   of   Proceedings 20.67 

Smoker  tickets  and  dinner  October  25,  1928..       747.50 
From  interest,  Liberty  Bonds  and  bank  balance       167.23 

Incidentals     8.00 

$13,821.27 
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Disbursements 

Printing  Proceedings,  Notices,   Mailing,   etc..  .$2,S31.92 

Hall,  luncheon,   cigars,   etc 956.12 

Reporting  Proceedings 180.00 

Luncheon,   Entertainment,  etc.,   Smoker, 

October  25,  1928 ],008.25 

Messenger  Service,  Affidavits,   etc 24.35 

Moving   pictures    40.00 

Premium  on  Bonds,  Treasurer  and  Secretary.         22.50 

Floral   Pieces    30.00 

Salaries  and  advertising  expenses 1,205.72 

$  6,298.86 


Xet   Balance    $  7,522.41 

Cash   is    made    up    of   $5,522.41,    two   United    States   Liberty 
Bonds  $1,000.00  each. 

J.   D.  COXWAY,   Secretary. 
Approved : 

FRAXK  J.   LAXAHAX,   Chairman 
A.  STUCKI  '  D.  F.  CRAWFORD 

SAMUEL  LYXX  G.  W.  WILDIX 

F.  G.  MIXXICK  E.  J.  DEVAXS 

Executive  Committee. 

PRESIDEXT:     Xext   is   the   Annual    Report   of   the   Treas- 
urer. 

SECRETARY :     The   Treasurer   has   handed   me    his   report 
and  asked  me  to  read  it. 

TREASURER'S  REPORT 
To   the  Officers  and  Members  of 

The    Railway   Club   of   Pittsburgh. 
Gentlemen : 

I   herewith    submit   Treasurer's    Report    for   the    year   ended 
October  24,   1929: 

OX  HAXD  AXD  RECEIPTS 

On   hand   October   25,    1928 ..$5,157.67 

Cash  received   from  J.  D.   Conway,   Secretary.    6,496.37 

Interest  on  Liberty  Bonds 85.00 

Interest  on  bank  balance 82.23 

Total      ■. $11,821.27 

186 


DlSl'.URSEMENTS 
Paid  (Ml   Secretary's  vouchers  Nos.  054  to  (SSO, 

both    inclusive    G,-.^<).S..SG 

Balauce     $5,52-^.il 

RESOURCES 

Two  U.   S.   Liberty   T.onds,  $1,()()()  each $2.U()0. UU 

Cash  l)alance   on   hand   Octol)er  24,   1!)->I) 5,532.41 

Total      —^  7,522.41 

E.   J.    SEARLES,   Treasurer. 
y'Xpproved  : 

FRANK  J.  LANAHAN,  Chairman 
A.  STUCKI  D.  F.  CRAWFORD 

SAMUEL   LYNN  G.  W.  WILDIN 

F.  G.  MINNICK  E.  J.  DEVANS 

Executive   Committee 
^^'c  have  audited  the  accounts  of  the   Secretary   and  Treas- 
urer,  and  find   them   correct  as   reported. 

JOHN    B.    WRIGHT,    Chairman, 
J.  H.   CARROLL,  JR., 
WILLIAM  C.  HANSEN, 

Memlicrs  of  Finance  Committee. 

PRESIDENT:     AMiat  is  your  pleasure  as  to  these  reports? 
L'pon  motion  the  reports  are  accepted  and  ordered  placed  on 
file. 

PRESIDENT:  Next  is  the  report  of  the  Executive  Com- 
mittee,  Mr.   Frank  J.   Lanahan,   Chairman. 

MR.  FRANK  J.  LANAHAN:  Mr.  President,  Mr.  Secre- 
tary and  Fellow  Members  of  the  Club :  Practically  the  only 
report  the  Executive  Committee  has  to  make  is  that  every  per- 
son who  was  proposed  for  membership  during  the  past  year  was 
deemed  eligible  to  join  the  Club. 

The  splendid  presentation  of  facts  by  the  Secretary  tells 
the  story  better  than  anything  else  of  the  progress  of  our  organ- 
ization. At  this  particular  time  when  the  world  seems  to  have 
been  turned  financially  topsy-turvy,  especially  in  the  stock  mar- 
ket, to  hear  Mr.  Conway  read  the  list  of  assets  of  this  organiza- 
tion indeed  gladdens  the  heart  of  all  of  us  who  are  afifected  by 
the  slump  in  AA'all  Street.  I  w^onder  if  I  may  tell  a  little  story. 
May  I? 
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VOICES:     Yes,  go  to  it! 

MR.  LAXAHAX  :  Down  in  the  classic  precincts  of  McKees 
Rocks,  to  give  it  a  local  flavor,  there  was  a  Hebrew  named 
Jake  Gould,  who  was  not  feeling  any  too  well.  He  consulted 
one  of  our  very  good  members  of  the  medical  fraternity,  who 
looked  him  over,  thumped  his  chest,  counted  his  pulse  and 
respiration,  took  his  blood  pressure  and  all  that  sort  of  thing, 
and  said,  "Mr.  Gould,  you  come  back  in  three  or  four  days  and 
I  will  give  you  the  result  of  this  examination."  Jake  went  back 
in  due  time.  The  Doctor  greeted  him  with  due  solemnity.  He 
said,  "Mr.  Gould,  how  old  are  you?"  Jakie  answered  that  he 
was  forty-five.  "Well,  well,"  replied  the  Doctor,  "This  is  un- 
usual, very  unusual.  Forty-five,  and  you  have  diabetes."  "But," 
he  continued,  "with  my  treatment  and  proper  diet  you  will  be 
all  right  in  a  couple  of  years."  Jake  left  the  office  and  started 
down  Chartiers  Avenue.  On  the  way  he  encountered  Abie 
Cohen.  Abie  says.  "\\'hat"s  the  ma.tter,  Jakie.  you  look  as 
though  3'ou  had  lost  your  last  friend.  What's  wrong,  family 
troubles,  or  business  worries,  or  what?"  '  Jake  answered  sor- 
rowfully, "What  do  you  think  of  my  tuf  luck,  I  got  diabetes 
at  45."  "Hell,"  says  Abie,  "that"s  nothin',  I  got  Chrysler  at 
129." 

I  guess  there  are  many  others  besides  me  hit  by  the  drop 
in  the  stock  market  today.  We  are  inclined  to  feel  sad  and 
depressed,  but  you  know  they  say  there  is  always  a  siher  lining 
to  every  cloud,  and  my  silver  lining  is  to  try  to  do  something 
for  somebody  else.  So,  appearing  here  as  the  Chairman  of  the 
Executive  Ccmimittee,  let  me  cangratulate  you  upon  the  growth 
and  the  financial  soundness  of  your  Club.  This  gives  me  a 
rare  pleasure. 

A  most  unique  organization  is  the  Railway  Club  of  Pitts- 
burgh, composed  as  it  is  of  all  strata  of  commercial  life.  It  is 
a  matter  of  pride  that  we  have  in  our  membership,  the  chief 
executives  of  our  large  transportation  systems,  sometimes  rather 
disrespectfully  referred  to  as  the  occupants  of  the  swivel  chair, 
but  it  is  a  matter  of  equal  pride  that  our  membership  runs  the 
gamut  of  the  rank  and  file  of  labor,  the  fellows  often  referred 
to  as  the  horny  handed  sons  of  toil.  That  makes  this  organ- 
ization one  on  an  enduring  basis — the  true  level  of  democracy. 
All  are  on  the  same  plane  no  matter  what  the  discussion  may 
be,  we   are   all   equal. 

And,  gentlemen,  when  you  stop  to  consider  that  during  the 
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year  you  have  nine  exceptionally  good  meetings,  with  s])len(li(l 
papers  jiresented  by  outstanding-  individuals  with  full  o])])or- 
tunity  on  our  part  to  discuss  any  point,  and  to  hear  the  dis- 
cussion of  others,  and  then  later  to  become  the  reci])ient  of  the 
printed  proceedings  which  contain  the  papers  and  discussion 
of  them  in  book  form,  you  can  have  a  more  vivid  picture  oi 
the  type  of  the  organization. 

One  of  the  j^urposes  of  this  little  talk  of  mine  is  to  bring 
home  to  you  a  realization  of  the  importance  of  this  Club  and 
as  there  may  be  some  among  your  friends  and  associates  who 
would  enjoy  the  C()m])anionshi]),  the  educational  advantages  and 
the  benefits  presented  by  this  Club,  the  suggestion  is  made  that 
you  whisper  in  their  ears  an  invitation  to  join.  After  you  have 
presented  their  applications  for  membership,  do  not  let  it  stop 
there,  but  bring  them  to  the  meetings  until  they  form  the  con- 
tacts and  the  friendships  that  will  make  them  regular  attendants. 

One  other  feature  which  should  be  stressed,  is  the  feeding 
of  the  inner  man.  I  do  not  know  how  he  does  it,  but  Mr. 
Conway  in  some  miraculous  manner,  manages  to  provide  out 
of  the  $3.00  which  you  pay  for  annual  dues,  a  lunch  after  each 
meeting  that  is  fit  for  any  banquet  hall.  How  good  it  is,  is 
best  attested  by  the  number  who  stay  after  the  meetings  for 
this  social  feature. 

I  trust  next  year,  under  the  guidance  of  the  new  executives,' 
we  will  have  even  a  better  financial  report  and  increase  of 
membership,  but  if  we  equal  the  record  of  the  year  that  is  just 
past,  I  think  we  can  feel  satisfied. 

You  know  it  is  a  common  saying  that  organizations  of  this 
kind  absolutely  lack  sentiment ;  that  they  have  no  sense  of 
gratitude,  no  appreciation  of  services  received.  The  gathering 
here  tonight  belies  that  statement.  We  are  here  for  one  main 
purpose,  and  that  is  to  pay  to  our  retiring  President  a  tribute 
of  respect  and  afifection.  I  shall  not  take  up  your  time  to 
speak  about  his  virtues,  his  promptness  at  our  meetings  and 
the  care  he  has  exercised  in  the  management  of  our  affairs. 
Those  are  familiar  facts  to  all  of  us,  but  as  an  evidence  of  our 
appreciation,  we  want  our  retiring  President  to  have  something 
tangible  that  he  can  take  home  to  the  good  wife  and  family. 
Accordingly,  a  Committee  of  which  Mr.  Conway  acted  as  Chair- 
man, has  something  for  you,  Mr.  McAbee,  as  a  perpetual  re- 
minder of  the  affectionate  regard  of  your  fellow  members  of 
the   Railway    Club   of   Pittsburgh,   and    which    we   desire   all    the 
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members  to  see  before  it  goes  to  your  home.  I  shall  therefore, 
ask  the  President  to  turn  around  while  the  Secretary  pulls  the 
string"  that  unveils  the  gift  hanging  on  the  wall.  It  is  an 
oriental  rug,  beautiful  in  design  and  workmanship,  and  I  think 
Mr.  Conway  is  to  be  congratulated  upon  his  good  taste  in  its 
selection.  May  the  beautiful  blending  of  the  colors  in  this  rug, 
Mr.  President,  be  emblematic  of  the  blending  of  the  good  things 
of  life  for  you  in  the  years  to  come,  and  as  you  tread  this  rug 
in  after  years,  may  it  bring  back  to  you  happy  memories  of  this 
night  and  of  the  associations  of  the  past  year,  and  a  full  realiza- 
tion of  the  feeling  of  gratitude  and  esteem  that  everyone  of 
your  fellow  members  holds  toward  you.     I  congratulate  you ! 

PRESIDENT  :  ^Ir.  Lanahan  and  Fellow  Members  of  this 
Club:  I  feel  just  now  like  I  did  the  first  night  I  started  to  pre- 
side up  here.  Really,  I  can  not  think  what  to  say  and  I  can't 
keep  my  knees  just  as  steady  as  they  ought  to  be.  That  is  a 
feeling  that  I  hope  will  ultimately  wear  off,  but  just  now  it  has 
got  me.  I  can  not  find  words  to  express  my  feeling  of  gratitude 
and  appreciation,  not  only  for  this  beautiful  memento  but  for 
the  uniform  courtesy  and  consideration  shown  me  by  the  Com- 
mittees and  members  of  this  Club  through  all  my  halting  efforts 
toward  its  advancement  during  the  past  year.  I  am  sure  the 
beautiful  gift  will  be  most  highly  appreciated  by  the  other  part 
of  the  family.  I  really  am  not  able  to  express  myself  right 
now,  and  you  will  have  to  excuse  me. 

It  is  customary  after  the  report  of  the  Tellers  of  Election 
to  introduce  the  incoming  officers  of  the  Club.  And  first  I  will 
ask  Mr.  Smith,  Mce  President  of  the  Pennsylvania  Railroad 
and  President-elect  of  the  Railway  Club  of  Pittsburgh,  to  make 
a    few    remarks. 

MR.  E.  W.  SMITH:  ^Ir.  McAbee  and  Gentlemen:  I  want 
to  congratulate  you  upon  having  a  president  that  does  not  make 
speeches.  And  I  hope  that  with  the  able  assistance  of  ]\Ir. 
Conway  as  Secretary  it  may  be  possible  to  try  at  least  to  emu- 
late what  the  retiring  president  has  done.  I  hope  that  at  the 
end  of  the  coming  year  we  may  be  able  to  show  as  successful 
results. 

I  do  not  think  it  necessary  to  say  very  much  tonight,  be- 
cause w^e  have  a  good  many  others  to  hear  from,  and  entertain- 
ment features  to  follow.     I  will  just  say,  thank  you: 

PRESIDENT:  First  A'ice  President,  Prof.  Louis  E.  Emd- 
sley. 
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PROF.   EXDSLEV:     I   thank  yon   very   nnich. 
The  other  officers   were   introdnccd   in   turn,   and   responded 
with  appropriate  acknowledgement. 

PRE^SIUEXT :  You  all  know  your  Secretary.  He  is  going- 
to  do  some  more  for  you  this  evening.  He  is  really  the  man 
l)chind  the  throne.  If  you  do  not  know  it  I  will  tell  you.  I 
do  not  know  how  it  would  be  possible  for  any  President  to  carry 
on  successfully  were  it  not  for  his  knowledge,  advice  and  as- 
sistance. I  will  now  turn  the  further  conduct  of  the  meeting 
over  to  Mr.  Conway. 

]\IR.  J.  D.  COXWAY:  I  am  rather  overwhelmed  with  your 
cordial  greetings.  It  is  very  unfortunate  that  the  Chairman  of 
the  Entertainment  Committee,  Mr.  Allderdice,  is  unable  to  be 
here  to  conduct  this  entertainment  which  he  has  so  very  able 
provided  for  this  evening.  He  is  just  out  of  the  hospital  and  he 
felt  that  it  would  be  unwise  for  him  to  attempt  to  come  out 
tonight. 

Wq  have  a  program  that  we  hope  you  will  all  enjoy.  It 
\vill  not  be  long  or  tedious. 

A  most  enjoyable  program  was  then  presented,  headed  by 
the  famous  Red  Arrow  Quartette,  of  the  Pennsylvania  Railroad, 
at  the  conclusion  of  which  an  elaborate  luncheon  was  served. 

J.   D.   COXWAY,   Secretary. 
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CONSTITUTION 

ARTICLE  I 
The  name  of  tliis  organization  shall  be  "The  Railway  Club 
OF  Pittsburgh." 

ARTICLE   II 

OBJECTS 

The  objects  of  this  Club  shall  be  mutual  intercourse  for  the 
acquirement  of  knowledge,  by  reports  and  discussion,  for  the  im- 
provement of  railway  operation,  construction,  maintenance  and 
equipment,  and  to  bring  into  closer  relationship  men  employed  in 
railway    work    and    kindred    interests. 

ARTICLE  III 

MEMBERSHIP 

Section  1.  The  membership  of  this  Club  shall  consist  of  per- 
sons interested  in  any  department  of  railway  service  or  kindred 
interests,  or  persons  recommended  by  the  Executive  Committee 
upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this  Club 
by  a  unanimous  vote  of  all  members  present  at  any  of  its  regular 
meetings,  and  shall  l)e  entitled  to  all  the  privileges  of  membership 
and  not  be  subject  to  the  payment  of  dues  or  assessments. 

ARTICLE   IV 

officers 

The  officers  of  this  Club  shall  consist  of  a  President,  First 
Vice  President,  Second  \'ice  President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  live  or  more  members.  Member- 
ship Committee  consisting  of  seven  or  more  members,  Entertain- 
ment Committee  consisting  of  three  members,  Reception  Commit- 
tee consisting  of  six  or  more  members,  Subject  Committee  con- 
sisting of  three  or  more  members,  and  an  Elective  Executive 
Committee  of  three  or  more  members.  The  officers  named  shall 
serve  a  term  of  one  year  from  date  of  their  election,  with  the 
exception  of  the  Finance,  Membership,  Entei  tamment.  Reception 
and  Subject  Committees;  the  term  of  office  of  these  committees 
shall  be  specified  at  the  time  of  the  Annual  Election,  but  the  term 
of  office  of  the  members  of  such  committees  shall  not  exceed 
three  years. 
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ARTICLE  \' 

DUTIES    OF    OFFICERS 

Section  1.  The  President  shall  preside  at  ail  rc,i,nilar  or  spe- 
cial meetings  of  the  Club  and  perform  all  duties  pertaining  to  a  pre- 
siding officer;  also  serve  as  a  member  of  the  Executive  Committee. 

Sec.  2.  The  First  \ice  President,  in  the  absence  of  the  Presi- 
dent, will  perform  all  the  duties  of  that  officer;  the  Second  Vice 
President,  in  the  absence  of  the  President  and  First  \'ice  Presi- 
dent, will  perform  the  duties  of  the  presiding  officer.  The  First 
and  Second  \'ice  President  shall  also  serve  as  members  of  the 
Executive   Board. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club  or 
Executive  Committee,  keep  full  minutes  of  their  proceeding-^, 
preserve  the  records  and  documents  of  the  Club,  accept  and  turn 
over  all  moneys  received  to  the  Treasurer  at  least  once  a  month, 
draw  cheques  for  all  bills  presented  when  approved  by  a  ma- 
jority of  the  Executive  Committee  present  at  any  meetings  of 
the  Club,  or  Executive  Committee  meeting.  He  shall  have 
charge  of  the  publication  of  the  Club  Proceedings  and  perform 
other  routine  work  pertaining  to  the  business  affairs  of  the  Club 
under  the   direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  deposit  the  same  in  the  name  of  the  Club 
within  thirty  days  in  a  bank  approved  by  the  Executive  Committee. 
All  disbursements  of  the  funds  of  the  Club  shall  be  by  cheque 
signed  by  the   Secretarv"  and   Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  expendi- 
tures of  its  funds.  The  elective  members  of  this  Committee  shall 
also  perform  the  duties  of  an  auditing  committee  to  audit  the 
accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time  neces- 
sary to  do  so. 

Sec  6.  The  Finance  Committee  will  have  general  supervision 
over  the  finances  of  the  Club,  and  perform  such  duties  as  may  be 
assigned  them  by  the  President  or  First  and  Second  \'ice  Presi- 
dents. 

Sec  7.  The  ^lembership  Committee  will  perform  such  duties 
as  may  be  assigned  them  by  the  President  or  First  and  Second 
\  ice  Presidents  and  such  other  duties  as  may  be  proper  for  such 
a  committee. 

193 


Sec.  8.  The  Entertainment  Committee  will  perform  such  du- 
ties as  may  be  assigned  them  by  the  President  or  First  and  Second 
Vice  Presidents,  and  such  other  duties  as  may  be  proper  for  such 
a  committee. 

ARTICLE  \l 

KLECTIOX    OF    OFFICERS 

Section  1.  The  officers  shall  be  elected  at  the  regular  annual 
meeting  as  follows,  except  as  otherwise  provided  for: 

Sec.  2.  Printed  forms  will  be  mailed  to  all  the  members  of  the 
Cbab,  not  less  than  twenty  days  previous  to  the  annual  meeting,  by 
the  elective  members  of  the  Executive  Committee.  These  forms 
shall  provide  a  method,  so  that  each  member  may  express  his 
choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  elective  members  of  the  Executive  Committee 
will  present  to  the  President  the  names  of  the  members  receiving 
the  highest  number  of  votes  for  each  office,  together  with  the 
number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the  l)allot 
and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same  num- 
ber of  votes,  it  shall  be  decided  by  a  vote  of  the  members  present, 
by  ballot. 

ARTICLE  VII 

AMENDMENTS 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and  de- 
cided by  a  two-thirds  vote  of  the  members  present  at  the  next 
resrular  meeting. 
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BY-LAWS 

ARTICLE  I 

MEETINGS 

Section  1.  The  regular  meetings  of  the  Club  shall  be  held  at 
Pittsburgh,  Pa.,  on  the  fourth  Thursday  of  each  month,  except 
June,  July  and  August,  at  8  o'clock  P.   M. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
Thursday  of  October  each  year. 

Sec.  3.  The  President  may,  at  such  times  as  he  deems  expe- 
dient, or  upon  request  of  a  quorum,  call  special  meetings. 


ARTICLE  II 

QUORUM 

At  any  regular  or  special  meeting  nine  members  shall  consti- 
tute a  quorum. 

ARTICLE  III 

DUES 

Section  1.  The  annual  dues  of  members  shall  be  Two  Dol- 
lars, payable  in  advance  on  or  before  the  fourth  Thursday  of 
September  each  year. 

Sec.  2.  The  annual  subscription  to  the  printed  Proceedings  of 
the  Club  shall  be  at  the  published  price  of  One  Dollar.  Each  mem- 
ber of  the  Club  shall  pay  for  both  dues  and  subscription.  Dues 
and  subscription  paid  by  members  proposed  at  the  meetings  in 
September  or  October  shall  be  credited  for  the  following  tiscal  year. 

Sec.  3.  At  the  annual  meeting  m.embers  whose  dues  and  sub- 
scription are  unpaid  shall  be  dropped  from  the  roll  after  due  notice 
mailed  them  at  least  thirty  days  previous. 

Sec  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  until   all  arrearages  have  been  paid. 
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ARTICLE  IV 

ORDER    OF    Bl.'SINESS 

l_Roll  call. 

2 — Reading  of  the  minutes. 

3 — Announcements   of   new   memljers. 

4 — Reports   of   Committees. 

5 — Communications,    notices,   etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of   subjects  presented   at  previous  meeting. 
10 — Appointment   of   committees. 
11 — Election  of  officers. 
12 — Announcements. 
13 — Financial  reports   or   statements. 
14 — Adjournment. 

ARTICLE  V 

SUBJECTS PUBLICATIONS 

Section  1.  The  Subject  Committee  will  provide  the  papers 
or  matter  for  discussion  at  each  regular  meeting. 

Sec  2.  The  Proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches)  and  mailed  to  the  members  of  the  Clul)  or  other  similar 
clubs   with  which  exchange  is  made. 

ARTICLE   VI 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

ARTICLE  VII 

AMENDMENTS 

These  Bv-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-tliirds  vote 
of   the  members   present   at   the   next   meeting. 
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MEMBERS 


Abbott,  J.   A., 

Asst.   Trainmaster, 

Western    Maryland    Ry., 

Cumberland,    IMd. 

Abraham.  Walter   S., 
Asst.  Foreman, 

\Vestin.L4lu)Usc    Air    P.rake 
319   Santos   St., 
Company, 

E.    McKeespurt,    Pa. 

Acheson,    W-'alter    C, 
Train    Dispatcher, 
A.   &   S.    R.    R.    Co., 

Glenwillard,    Pa. 

Adams,    Lewis, 

Clerk,   P.   S.    C.    Co., 

McKees    Rocks.    Pa. 

Adams,   Walter  A., 
Lubrication    Inspector, 
P.   &    L.   E.   V^.   R., 
230  Ohio  Ave., 

Glassport,    Fa. 


Allen,   Harvey, 

Consulting    Engineer, 
347   Columbia  Ave., 
West   View, 

Pittsburgh, 


Pa. 


Allen,  James   P., 
President, 
Union    Steel    Casting    Co., 
62nd   and   Butler  Sts., 

Pittsburgh,    Pa. 

Allison,   John, 
Sales    Engineer, 

Pgh.    Steel    Foundry    Corp., 
Glassport,   Pa. 

Altsman,     W.     H., 

Mechanical    Engineer, 
Harmony   Railways, 
67   Watsonia    Blvd., 

N.     S.,     Pittsburgh,     Pa. 

Ambrose,    W.    F., 

M.   M.,  Aliquippa  &  So.  R.  R., 
1301   Meadow  St., 

Aliquippa,    Pa. 


Adler,   Abe    C, 
Clerk, 

LTnion  Railroad  Co., 
515   South    Park   St., 

East    Pittsburgh,    Pa. 


Anderson,  G.   S., 
Foreman, 

Penna.    System, 

Box   19,   Penna.   Statioi', 

Pittsburgh,    Ph. 


Ainsworth,   J.   H., 
Director    of    Railroad    Sales 
A.    M.    Byers    Co., 
Clark    Building, 

Pittsburgh,    Pa. 


Anger,    C.    E., 

Upholsterer    Foreman, 

P.   &   L.    E.   R.   R., 

15   Richey  Ave., 

N.   S.,   Pittsburgh,   Pa. 


Allan,    W.    J., 

Sec.   and    Treas.,   Commissary 
Co.   of   America, 

1665  New  Haven  Ave., 
South    Hills    Branch, 

Pittsburgh,    Pa. 

Allderdice,    Norman, 

President    &    Treasurer, 
Arch    Machinery   Co.,    Inc., 
1005    Park   Bldg., 

Pittsburgh,    Pa. 


Anger,  John   G., 
General   Foreman, 
P.   &  L.   E.   R.   R., 
Fifth  Ave., 

Coraopolis,    Pa. 

Anne,    George    E., 
Representative, 

American   Brake   Shoe   & 
Foundry  Co., 

1101    Fourteenth   Ave., 
Altoona,   Pa. 


Allen,    E.   J., 

Salesman,    Ingersoll-Rand 

Co.,    706    Chamber    of 

Commerce   Bldg., 

Pittsburgh, 


Pa. 


Antes,  Edwin   L., 
General   Foreman. 

Pressed    Steel    Car    Co., 
11    Frazier   Ave., 

McKees    Rocks,   Pa. 
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Anthony,    J.    T., 
Vice    President, 

General    Refractories    Co., 
420   Lexington   Ave., 

New     York,     N.     Y. 

Anthony,    R.    H., 

Freight   Claim  Agent, 
P.   &  L.   E.   R.  R., 
424   Terminal    Bldg., 

Pittsburgh,    Pa. 

Arensberg,    F.    L., 
President, 

Vesuvius    Crucible    Co., 
Box  47, 

Swissvale,    Pa. 

Armstrong,    J.     B., 
Sales   Manager, 

Monongahela    Iron    &    Stee! 
Company, 

2208    First    Nat    Bank 
Bid., 

Pittsburgh,    Pa 

Armstrong,   M.    H., 
Asst.    Yardmaster, 
Mon.  Con.   R.   R.   Co., 
250    Freeport    Ave., 
Mt.    Oliver    Station, 

Pittsburgh,    Pa. 

Arnold,    J.   J., 
Sales    Dept., 

Pressed    Steel    Car    Co., 
1915    Farmers    Bank  Bldg., 
Pittsburgh,    Pa. 

Ashley,  F.  B., 

Gen'l.   Sales   Manager, 

Pruett   Schaffer   Chemical    Co., 
Tabor  St., 
Corliss   Sta., 

Pittsburgh,    Pa. 

Ashton,   Wm.    A., 
Die    Foreman, 
Schoen  Works, 

Carnegie   Steel    Co., 
1031    Tyndall    St., 

Sheraden,    Pa. 

Atterburv,   W.   W., 

President,    P.    R.    R.    Co., 
Broad  St.  Sta., 

Philadelphia.  Pa. 

Aulbach,    A.    J., 

Yardmaster,     P.  &  L.  E.  R.  R.. 
318   Quincy    Ave., 
Mt.    Oliver   Sta., 

Pittsburgh,    P^. 


Averman,   E.   J., 
Vice  Pres.  and  Treas., 
General  Bronze  Co., 
822    Chislett    St., 

Pittsburgh,    Pa. 

Ayers,  H.  B., 
President, 

H.    K.    Porter    Co., 
49th  St.  and  A.  V.   Ry., 

Pittsburgh,    P«l. 

Babcock,    F.    H., 
Safety  Agent, 

P.    &    L.    E.    R.    R., 
415    House    Bldg., 

Pittsburgh,    Pa. 

Bachner,    Martin    G., 

P.  W.  I.— P.  &  L.  E.   R.  R., 
1109    Church    Ave., 

McKees     Rocks,     Pa. 

Bacon,    John    L., 
Salesman, 

Cut-ofif    &    Speed    Recorder 
Corporation 

230   Park   Ave., 

New  York,   N.   Y^ 

Baer,  Harry  L., 

Pres.   Water   Treatment  Co.  of 
America, 

2716    Grant    Bldg., 

Pittsburgii,    Pa. 

Bailey,    F.    G., 

Mechanical    Engineer, 
Standard   Motor   Truck    Co., 

Butler,    Pa. 

Baily,  J.    H., 

Secy.,   Edgewater  Steel   Co., 

Oakmont,    Pa. 

Bain,    Geo.    F., 
Representative, 

Copperweld    Steel    Co., 
Room   526, 

30  Church   St., 

New  York,    N.   Y. 

Bair,   J.   K., 

Locomotive  Engineer, 
Union  Railroad, 
139   Brown   Ave., 

Turtle   Creek,  Pa 

Baird,   F.   C, 

General    Manager, 
P.  &  W.  Va.  Ry., 
Wabash  Building, 

Pittsburgh,    Pa. 
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Baker,  H.  M.. 
Clerk, 
Aliquippa  &  Southern  R.  R., 
Monaca    Xatl.    Hank   Bldg, 
Monaca,     Pa. 

Baker,  J.  B., 

Chief    Engr.,    M.    of   W.. 
Pennsylvania    Railroad, 
Pennsylvania    Station, 

Pittsburgh.    Pa. 

Bakeweil,   Donald    C, 

President,    Duquesne    Steel 
Foundry  Co., 

Union    Bank    Bldg., 

Pittsburgh,    Pa. 

Bald,  E.  J., 

General    Foreman, 

Westinghouse     E.  &  M.  Co., 
2105    Lloyd   Ave., 

Swissvale,    Pa. 

Ball,  Fred  M., 

District    Manager, 

Franklin  Rv.  Sup.   Co.,  Inc. 
1200    Cunard    Building, 

Philadelphia,    Pa. 

Ball,    George    L., 
Treasurer, 
Ball    Chemical    Co., 
230    S.    Fairmont    Ave., 

Pittsburgh,    Pa. 

Balzer,    C.    E., 

Asst.  Air  Brake  Supervisor, 
P.   &   L.    E.    R.  R., 

3133   West    Carson    St., 

Pittsburgh,    Pa. 

Bandi,    E.    John, 
Bill     Clerk,  P.  C.  &  Y.  R.  R., 
1115  Criss  St., 

Pittsburgh,    Pa 

Bandish,    Jos.    M., 
District   Manager, 
Durametallic     Corporation, 
35  E.   W'acker  Drive, 

Chicago,    111. 

Barclay,  J.   R., 
Cost   Engineer, 
P.   &   L.   E.   R.   R., 
4    Oakwood    Road, 
Crafton,    Pittsburgh,    Pa 

Barnett,  Geo., 
Salesman, 

W.    W.    Lawrence    Co., 
West    Carson   St., 

Pittsburgh,    Pa. 


Barncj-,    Harrv. 

President-Treasurer, 

Barney    Machinery  Co.,  Inc., 
2410    Koppers    Bldg., 

Pittsburgh,    Pa. 

Barnhart,    F.    L., 
Secretary, 

Union    Collieries    Co., 
2212    Oliver    Bldg., 

Pittsburgh,    Pa. 

Barr,   H.    C, 

Agent,   P.   &   L.   E.   R.   R., 
3134    West    Liberty    Ave. 
So.    Hills    Station, 

Pittsburgh,    Pa. 

Bartholomew,    W.    S., 
Alder   Court  Apts., 

East   End,  Pittsburgh,   Pa. 

Batchelar,  E.  C, 

Manager,   The    Alotch    & 
Merrvweather   Mach'y   Co., 
1315   Clark   Bldg., 

Pittsburgh,    Pa. 

Bateman,    W.    H.    S.. 

W.   H.   S.   Bateman   &   Co., 
Commercial    Trust    Bldg., 

Philadelphia,    Pa. 

Bates,   H.   W., 

iManager    of    Sales, 

Pgh.   Testing  Laboratory, 
P.    O.    Box    1115, 

Pittsburgh,    Pa. 

Bayer,    George   J., 
American  Rolling  Mill  Co., 
112  Cross  St., 

Butler,   Pa. 

Beam,   E.  J., 

Car  Builder,    Penna.   System, 
577   Fourth   St., 

Pitcairn,     Pa. 

Beattie,  J.  A., 

General    Superintendent, 
McKeesport   Con.    R.   R., 
1923   Frick  Building, 

Pittsburgh,    Pa. 

Beattv,   George   W^, 

P.  W.  I.— P.  &  L.  E.  R.  R., 

Dickerson     Run,    Pa. 

Beck,    Carl    H., 

General    Sales    Manager, 

Westinghouse  Air  Brake  Co., 
W'ilmerding,    Pa. 
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Bednar,   Jos.    J., 
Master    Mechanic, 
Witherow   Steel   Co., 
347  Helen   St., 

McKees    Rocks,    Pa. 

Beegel,    F.    W., 
Chief    Clerk, 

Union   Steel    Casting  Co., 
62nd  and   Butler   Sts., 

Pittsburgh,    Pa. 

Beers,    W.    E., 

Sheet   Metal   Worker, 
P.   &   L.   E.   R.   R., 
P.    O.    Box    No.    8, 

Dawson,    Pa. 

Beeson,   H.    L., 
Inspector, 

Monongahela   Ry.    Co., 

West    Brownsville,    Pa. 

Beitzel,    H.    L., 

C.    C.    to   Traffic    Manager, 
P.  &  L.   E.   R.   R., 
1328    Rutherford    Ave., 

Pittsburgh,    Pa. 

Beltz,    John    D., 

Supt.,   B.    &   O.    R.   R., 
So.    Windsor   Apts., 

Connellsville,    Pa. 

Bennett,   Alonzo   H., 
General  Foreman, 
B.    R.    &    P.    Rv., 
520   S.    State   St., 

Du     Bois,     Pa. 

Bennett,   Robert   George, 

General    Superintendent  M.  P., 
P.   R.    R.   System, 
General   Offices, 

Philadelphia,    Pa. 

Benson,   G.   W., 

C.    C.    to    Div.    Engineer, 
B.     R.    &    P.    Ry., 
413   W.    Du  Bois   Ave., 

Du    Bois,    Pa. 


Bernoulli,    W.    H., 
Pugh    Bros., 

211    House    Bldg., 

Pittsburgh,    Pa. 

Best,    D.    A., 

Chief    Test    Engineer, 

Westinghouse  Airbrake  Co. 
Wilmerding,    Pa. 

Bevan,    P.    A.. 

Asst.    Works    Manager, 

Westinghouse  Air  Brake  Co., 
Wilmerding,   Pa. 

Bier,    Edward   C, 
Yardmaster, 

Mon.   Con.   R.   R., 

117   Duffland  Ave., 
Alt.    Oliver,    Pittsburgh,    Pa. 

Bigleman,   E.    P., 
Yard  Master, 

P.   &  W'.   Va.   Ry., 
Gormley    Ave., 

Carnegie,    Pa. 

Bihler,   L.    C, 

Asst.   to    Pres.    and    General 
Traffic   Manager, 
Carnegie    Steel    Co., 
Carnegie   Bldg., 

Pittsburgh,   Pa. 

Binkley,  Walter   E., 
Asst.    Car   Foreman, 
Union   Railroad   Co., 

No.    131    Unity,    Pa. 

Bishop,    C.    L., 
Chief   Clerk, 

Pittsburgh,    Mahoning    and 
Shenango   Valley   P'rc'ght 
Committee, 

606    Chamber   of 
Commerce     Bldg., 
Pittsburgh.   Pa. 

Blackall,   Robert  H., 

1   East   Fortv-second   St., 

New  York,   N.   Y. 


Berg,    Karl, 
Asst.   Supt.   Motive   Power, 
P.   &  L.   E.   R.   R., 

6319   Morrowfield  Ave., 

Pittsburgh,  Pa. 

Berghane,    A.    L., 
Mechanical    Expert, 

Westinghouse  Air  Brake  Co., 
Wilmerding,     Pa. 


Blackmore,   G.   A., 

President    &    General    Mgr. 
Union    Switch  &  Signal    Co. 
Swissvale,    Pa 

Blackwell,   W.    B., 

Lubrication    Engineer, 
The   Texas    Co., 
31    E.    Washington   St., 

Hagerstown,    Md. 
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Blair,    John    R., 
Asst.   General   Mgr.  of  Sales, 
Pittsburgh    Steel    Products 
Company, 

Union    Trust    Bldg., 

Pittsburgh,     Pa. 

Hlakley;  T.  M., 

R.    F.   of   E.,   Penna.   R.    R., 
lUl    Emerson   Ave., 

Aspinwall,    Pa. 

Blest,   Minot   C, 
Chief  Engineer, 

Pressed  Steel   Car  Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Blumling,   \\'m.    G., 
Sub-Foreman, 

Pressed    Steel   Car   Co., 
510    Russellvvood    Ave., 

McKces   Rocks,    Pa. 

Boate,    H.    S., 

Piece    Work   Inspector, 
P.   &   L.    E.   R.   R., 
438    Russelwood    Ave., 

McKees  Rocks,  Pa. 

Bond,    W.    \V., 
Asst.    R.    F.   of  E., 
Pennsylvania    R.    R., 
3744   Mississippi    St., 

San    Diego,    Calif. 

Bonhofif,    E.    L., 

Gen.    Fore.    Penna.    Railroad, 
626   Hastings   St., 

E.   E.,   Pittsburgh,   Pa. 

Booth,    J.    K., 

Master    Mechanic, 
B.   &  L.   E.    R.    R., 

No.   8   Pcnn    Ave., 

Greenville,     Pa. 

Borchers,   E.   A., 
Office  Engineer,   Bridge   Dept., 
Pennsvlvania    R.    R., 
300   Peebles    St., 

Pittsburgh,    Pa. 

Borg,  John   Edw., 
Chief   Draftsman, 
Julian    Kennedy, 
232   ^Martsolf  Ave., 

West   View,   Pa. 

Bottomly,   E.   S., 

Chief   Joint    Inspector, 
P.    R.    R.,    B.    &   O., 
Rdg.,  and  W.  M., 

Martinsburg,    W.    Va. 


Bourke,  John    P., 
Vice   President, 
Evvald    Iron    Co., 
501    Fifth   Ave., 

New    York. 


N.    V. 


Bowden,    Foster   S., 
Asst.     Supervis(?f, 
Pennsylvania    Railroad, 
510    Ferndalc    Ave., 

Johnstown, 


Pa. 


Bowden,    T.    C., 
Coal    Inspector, 
B.   &   L.   E.    R.   R., 
97  S.   Mercer  St., 

Greenville,   Pa. 

Bowen,   James   T., 
Car    Foreman, 
Union   Railroad, 
Box    163, 

Unity,    Pa. 

Bowers,    lohn    M., 
Clerk, 
Union    Railroad, 

1203  Swissvale,   Ave., 

Wilkinsburg,    Pa. 

Bowery,    Frank    J., 

Chief   Estimator,   F.    C.    D., 
P.   S.    C.  Co., 
214    Birmingham    Ave., 

Avalon,    Pa. 

Bowler,   R.  W.   E., 
Division   Engineer, 
P.    R.    R.    System, 
207    Pennsylvania    Sta., 

Pittsburgh,    Pa. 

Boyle,    Edward    A., 

Salesman,  The   Okonite   Co., 
First    National    Bank    Bldg., 
Pittsburgh,    Pa. 

Braden,   Lou, 

District    Sales    Manager, 
Wvoming  Shovel   Yorks, 
First   Natl.    Bank   Bldg.. 

Pittsburgh,    Pa. 

Bradley,    W.    C. 

C.    C.    to    Gen'l.    Supt., 
Union    R.    R., 

1808   Lafayette    St., 

Swissvale.    Pa. 

Brady,    H.    K.. 

Supt.,   Labor   &  Wage   Bureau 
Penna.    System, 

720   Penna.   Station, 

Pittsburgh,    Pa. 


201 


Brady,   T.  Joseph, 
President, 

Vanderbilt  Coal  &  Coke  Co., 
303    Kearsargc    St., 

Mt.    Washington    Sta., 
Pittsburgh,    Pa. 

Brant,    \Vm.    J., 

1001    Bessemer    Bldg., 

Pittsburgh,    Pa. 

Braun,    L.    H., 
Planner, 

Pressed    Steel    Car    Co., 
256    Beringer    Place, 

Bellevue,     Pa. 

Braun,    Otto    F., 

Gen.   Mach   Shop    Foreman 
P.   &  L.   E.   R.   R., 

R.    D.    1— Herbst    Road, 
Coraopolis,    Pa. 

Brendlinger,    M.    T., 
Shop   Inspector, 

Penna.   R.  R.  System, 
444  Third  St., 

Pitcairn,    Pa. 

Brennan,    John    T., 
Asst.    Vice    Pres., 

Greenville    Steel    Car    Co., 

Greenville,  Pa. 

Brennan,    T.    F., 
Vice    President, 

B.  _R.    &   P.    Ry.    Co., 
155    ^lain    St.,    West, 

Rochester,    N.    Y. 

Brewer,    H.    W.. 
Supt.    of    Shops, 
B.    R.   &    P.    Rv., 

Du    Bois,    Pa. 

Brewster,    Morris    B., 
Pres.    and    Gen.    Mgr., 

Morris   B.    Brewster,   Inc., 
332    S.    Michigan    Ave., 

Chicago,     111. 

Brice,   James   A., 

Chief    Train    Disp's., 
P.  &  L.  E.   R.   R., 
411    Cohassett    Road, 

Youngstown,    Ohio. 

Brinkhoff,   W.    H., 

Draftsman,   P.    &   L.   E. 
R.   R.,    13   Willow  St., 

Emsworth,   Pa. 


Brogan,  J.    E., 

Passenger    Conductor, 
B.   R.   &  P.   Rv.. 
397  E.  Utica  St., 

Buffalo,    N.    Y. 

Brose,   J.    A., 
Mechanical    Inspector, 
P.    &   L.    E.    R.    R., 

McKees     Rocks,     Pa. 

Brosius,    E.    E., 
President, 

Official  Ry.  Guide  Pub  Co., 
Investment    Bldg., 

Pittsburgh,   Pa. 

Brower,    J.    E., 

Master     Mech.,  Penna.  System, 
2130    X.    Anthony    Blvd., 

Ft.    Wayne,    Ind. 

Brown,    C.    C, 

Rep.,  Dearborn    Chemical    Co., 
618   Farmers    Bank    Bldg., 

Pittsburgh,     Pa. 

Brown,    Charles    L., 

Foreman,    R.    R.    Dept., 
Westinghouse    Airbrake  Co., 
666  Airbrake  Ave., 

Wilmerding,    Pa. 

Brown,    E.    C, 

Chief    Civil    Engineer, 
Carnegie   Steel   Co., 
Room    1012, 

Carnegie    Building, 

Pittsburgh,    Pa. 

Brown,   F.  A., 

Chief    Clerk,    Freight    Claim 
Office,   P.    &  L.  E.  R.  R., 
87  South   Sixteenth   St., 

Pittsburgh,  Pa. 

Brown,   F.   M., 

Supt.,  P.  &  L.  E.  R.  R.  Co., 

Pittsburgh,    Pa. 

Brown,    J.    Alexander, 
424  W.   33rd    St., 
Eleventh    Floor, 

New   York,    N.    Y. 

Brown,    John    T.,    Jr., 
Supt.,     Federated  Metal  Corp., 
6667    Woodwell    St., 

Pittsburgh.    Pa. 

Brown,    W.   E., 
Asst.    Chf.    Engr.,    M.    of    W., 
Penna.    System, 

1114  Penna.   Station, 

Pittsburgh,    Pa. 
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Browne,  Bard, 

Asst.    to   Vice    President, 
The    Superheater    Co., 
17    East    42nd   St., 

Xew  York,  N.  Y. 

Bruce,    S.   S., 
Traffic  Manager, 
The   Koppers   Co., 
Union    Trust    Bldg., 

Pittsburgh,    Pa. 

Brueckner,  Anthony  J., 
Gang    Foreman, 

Pcnna.  Railroad  System, 
1610  Lowrie   Street, 

Pittsburgh,    Pa. 

Brunner,    Carl   H., 
Representative, 

Joyce-Cridland    Co., 
609    Avery    St., 

X.    S.,    Pittsburgh,    Pa. 

Buckbee,   W.   A., 

The  Superheater  Co., 

Xyack,  N.   Y. 

Buell,  D.   C, 

Director,    The    R'wy   Educa 
tional   Bureau, 

1809  Capitol  Ave., 

Omaha,    Neb. 

Buffington,  W.    P., 
Traffic   Mgr., 

Pittsburgh    Coal    Co., 
P.  O.  Box  M, 

Pittsburgh,    Pa. 

Bull,  R.   S., 
Supt.  of  Equipment, 

Pittsburgh   Railways    Co., 
435    Sixth   Ave., 

Pittsburgh,    Pa. 

Burel,  W.  C, 
Master    Mechanic, 

Western    Allegheny    R.    R., 

Kaylor,    Pa. 

Burgham,    Maurice    L., 
Sales    Engineer, 

Edgewater    Stele    Co., 
440    Freeport    St., 

Parnassus,   Pa. 

Burkley,   Frank   H., 

Gang    Foreman,    Car    Dept., 
Union   Railroad, 
Box  262, 

Unity,   Pa. 


Burnes,  J.   E., 

Supt.    Car    Service, 
B.  R.  &  P.  Ry.  Co., 
133    Warwick    Ave., 

Rochester,   N.  Y. 

Burnette,  G.  H., 
Chief    Engineer, 

Monongahela    Railway    Co., 

Brownsville,    Pa. 

Burns,  E.  A., 
District    Claim    Agent, 
B.    R.    &   P.   Ry., 
20  E.   Long  Ave., 

DuBois,    Pa. 

Button,  D.    G., 
Yardmaster, 

P.   &  L.   E.   R.   R., 

Dickerson    Run,    Pa. 

Byers,    Q.    S., 
Asst.   E.  H.  Foreman, 
P.   R.   R.   System. 

1683    Morningside    Ave., 

Pittsburgh,    Pa. 

Byrne,    Wiliiain    L.. 

Carpenter    and     Byrne, 
House    Bldg.. 

Pittsburgh,    Pa. 

Byrom,    W.    Reed, 
Material    Inspector, 

Pressed   Steel    Car   Co., 
202    Wright    St., 

McKees    Rocks,    Pa. 

Cady,   P.    C. 
Railway  Supplies, 
30  Church   St.,   Room  506, 

New   York    City 

Cairns,   Joscjih   H., 

Clerk,    Coal    Traffic    Dept., 
Pennsylvania   R.    R.    Co., 
452  Wayne    St., 

Beaver,   Pa. 

Caldwell,   C.   W., 
Rep.,   James   B.   Sipe   &  Co., 
Chamlicr    of    Commerce    Bldg., 
Pittsburgh,    Pa. 

Callahan,    F.    J., 

Engine    House    Foreman, 
Montour  Railroad, 
1214  Third   St., 
West    Park. 

McKees    Rocks,    Pa. 
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Callahan,    Lawrence    H., 

Yardmastcr,   P.   &  L.   E.   R.   R., 
600  Alonongahela  Ave., 

McKeesport,    Pa. 

Calvert,   H.   W., 
General    Foreman, 
P.  &  L.  E.  R.  R., 
518  West   Cherry  St., 

New  Castle,    Pa. 

Campbell,  C.  A., 
Agent,   B.   R.   &  P.   Ry., 
509   E.    Moody   Ave., 

New    Castle,    Pa. 

Campbell,    Edward   D., 
Gen.   Fr't.  Agt., 

B.  &.  L.   E.  R.  R., 
P.  O.   Box  456, 

Pittsburgh,    Pa. 

Campbell,    Harry    A'., 
Electrician, 

Union    Railroad    Co., 
573    Texas    Ave., 

Duquesne,   Pa. 

Campbell,   James  E., 

Agent,   P.  &  L.  E.   R.  R.. 
512   Twelfth    Avenue, 

I^Iunhall,    Pa. 

Campbell,   J.    T., 
Agent, 

B.  &  O.  R.  R.   Co., 
Thirty-third    St., 

Pittsburgh,   Pa. 

Cannon,   J., 

Vice   Pres.   &   Gen.   Mgr., 
Missouri   Pacific  R.   R.   Co.. 

St.   Louis,   Mo. 

Cannon,  T.  E., 

Gen.     Supt.,     Locos.     & 
Equipment, 
P.   &  W.  Va.,   Ry., 
Wabash   Bldg., 

Pittsburgh,   Pa. 

Canterbur\-,   L.   E., 
Telegraph    Operator, 
P.   &  L.   E.   R.   R., 
P.   O.   Box  86, 

Newell,    Pa. 

Cardwell,   J.   R., 

Pres.,   Union   Draft   Gear   Co., 
332  S.  Michigan  Ave., 

Chicago,   111. 


Carlson,    Frank   R., 
Sales    Dept.,    Chicago    Rwy., 
Equipment   Co., 
1557    Rwy.    Exch.    Bldg., 
Chicago, 


111. 


Carlson,  Lawrence, 

Westinghouse   Air    Brake    Co., 
353    ilarguerite    Ave., 

Wilmerding,    Pa 

Carnahan,  W.   E., 

Treas.,    Nat.    Casket    Co.,    Inc., 
2216  Oliver  Bldg.. 

Pittsburgh,   Pa. 

Carr,   T.   W., 

Mechanical   Engineer, 
P.   &  L.   E.   R.   R., 

Smithficld    St., 

Pittsburgh,    Pa. 

Carroll,   J.    H..   Jr.. 

Freight    Traffic    Manager, 
B.'  &   O.    R.    R.. 
921    Oliver   Bldg., 

Pittsburgh,   Pa. 

Carson,   G.  E., 
"Retired"  M.   C.  B., 
N.  Y.  C.  R.  R.  Co., 
715    W'estern    Ave., 

Albany,   N.    Y. 

Carson,    John, 

Supt.    Equip't.,    Ft.    Pitt 
ilalleable    Iron    Co., 
1705    Morningside    Ave., 

Pittsburgh,   Pa. 

Carter,    William, 
Purchasing   Agent, 

Rees    Manufacturing    Corp., 
7501     Thomas     Blvd., 

Pittsburgh,    Pa. 

Carthew,   John   W., 

Engineer   of    Inspection, 
Westinghouse  Air   Brake, 
241    Welsh   Ave., 

Wilmerding,    Pa. 

Cartwright,   Wm.    E., 
Pgh.   District  Mgr., 

National    Bearing   Metals 
Corp., 
928   Shore   Ave., 

N.  S.,   Pittsburgh,   Pa. 

Gathers,    C.    E., 

Commercial    Freight    Agent, 
B.  R.   &  P.  Ry., 
529  Smithfield   St., 

Pittsburgh,    Pa. 
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Caton,  S.  W., 

Master  Car   Builder, 
W.   M.  R.  R., 

Hagerstown,    Md. 

Chaffin.    H.    B., 
Af.   M., 

Pennsylvania    Railroad, 
711    Lexington    Ave., 

Altoona,    Pa. 

Chalker,   A.   R, 
Mechanical    Engineer, 

William    K.    Steamets, 
473    Dawson    Ave., 

Bellevue,    Pa. 

Champion,  James  H., 
Chief   Clerk, 

Penna.   R.   R.   System, 
Box   164,   R.    F.    D.   2. 

Sharpsburg,    Pa. 

Chaney,  James  A., 
General    Secretarj-, 

P.  &  L.  E.— Y.  M.   C.  A., 

Dickerson    Rim,    Pa. 

Cherr}-,    Jas.    T., 
Koadmaster, 
P.  &  W.  Va.,  Ry., 
626    Grandview    Ave., 

Carnegie,  Pa. 

Chilcoat,  H.   E., 
Manager  of   Sales, 

Air    Dump    Car    Division, 
Koppel     Industrial     Car     & 
Equipment    Co., 

Koppel,    Pa. 

Chittenden,   A.   D., 
Supt.  Transportation, 
B.   &  L.   E.   R.   R., 
P.   O.  Box  456, 

Pittsburgh,   Pa. 

Christfield,   J.    G., 

Mechanical    Engineer, 

American   Rolling  Mill   Co., 
Butler,  Pa. 

Christiansen,  A., 
Chief  Engineer, 
Standard   Steel    Car    Co., 

Butler,   Pa. 

Christy,    F.    X., 
Inspector, 
P.    R.    R., 

4121    Davison   St., 
Arsenal    Sta., 

Pittsburgh,   Pa. 


Church,    C.    C. 
Spec.   Agt.,   Pgh.   Coal   Co., 
54   Hodgson    Ave., 
Crafton  Station, 

Pittsburgh,  Pa. 

Church.   C.  R., 

M.  M.,  Union  R.  R., 
319  Larimer  Ave., 

Turtle  Creek,  Pa. 

« 

Cipro,   Thomas, 
Car   Inspector, 

L^nion    Railroad    Co., 
Box   204, 

Unity,    Pa. 

Clark,    C.    C, 

Gen.   Sales  Agent, 
Central  Dist., 
Pressed    Steel    Car    Co., 
P.   O.   Box  53. 

Pittsburgh,   Pa. 

Clark,    Chas.    H.. 

Pres.,   Clark   Car   Co.. 
1310  Clark  Building, 

Pittsburgh,   Pa. 

Clark.    Edward    J.. 

Spt.    Electric    Construction. 

Bvllesby   Engr.   &   Man.    Corp., 
2927  'Mattern   Ave.. 
Dormont. 

Pittsburgh.    Pa. 

Clement.  M.  W.. 
Vice   Pres. -Operation. 
Penna  Svstem 
Broad  Street   Station, 

Philadelphia.  Pa. 

Clements.   B.  A., 
President, 

American   Arch   Co.,   Inc.. 
17  E  42nd  St.. 

New  York   City.   X.  Y. 

Clements,    Frank    C, 
Foreman.  P.  &  L.  E.  R.  R.. 
844   Island    Avenue, 

McKees   Rocks,   Pa. 

Clunan,    Patrick    P.. 
Chief   Wavbill    Clerk, 
P.   &  L.   E.   R.    R., 

1101     Grandview    Ave.. 
Mt.    Washington     Sta.. 
Pittsburgh,   Pa 

Coates,   W.  T.. 
Inspector. 

W'^stinghouse    Air    Brake    Co, 
328  James   Street, 

Turtle    Creek,    I'u 
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Cobb,    Candler, 
Vice    President, 

O.     C.    Durvea    Corp'n., 
230    Park    Ave., 

New  York,   N.   Y. 

Code,   Charles  J., 

Supervisor,   Pcnna.   System, 
304  West   10th  St., 

Tyrone,   Pa. 

Code,    J.    G., 

Vice   Pres.   and   Gen.   Mgr., 
Jefferson-S'western  R.   R.    Co., 
Alt.   Vernon,    111. 

Coffin,   C.   W.   Floyd, 
Vice    President, 

Franklin   Railway   Supply 
Co.,    Inc., 
17  E.  42nd   St., 

New  York,  N.  Y. 

Coffin,    J.    S., 

Chairman,    Franklin    Ry. 
Supply    Co., 

17  E.  42  nd  St.. 

New   York,   N.   Y. 

Cogswell,    F.    R., 

Director   of    Traffic   Promotion, 
Pittsburgh   Railways   Co., 
435    Sixth   Ave., 

Pittsburgh,    Pa. 

Cohen,    Alfred   J., 

Westinghouse   Air  Brake  Co., 
350  So.   Highland  Ave., 

Pittsburgh,   Pa. 

Coleman,   J.   D., 
Blacksmith   Foreman, 
Montour   Railroad, 
512  Seventeenth  St., 

Beaver  Falls,    Pa. 

Coleman,   Jacob  C, 

Clerk,   Union   R.    Rl    Co., 
717  Middle  St., 

Braddock,   Pa. 

Coleman,   L.    G., 

Manager,   Locomotive   Dept., 
Ingersoll-Rand  Co., 
11    Broadway, 

New   York,    N.   Y. 

Conlon,  John    F., 

Clerk,   P.    &  L.    E.    R.   R., 
547   Canal   St., 

Beaver,   Pa. 


Conner,    W.    P., 
P.    O.    Box    132, 

Wilkinsburg,    I'a. 

Connolly,  E.  V., 

Chief    Clerk   &   Cashier, 
P.  &  L.  E.  R.  R., 

Rankin,    Pa. 

Conway,   J.    D., 

Sec'y-Treas.,    Railway   Supply 
Manufacturer's    Association, 
1&41    Oliver   Bldg., 

Pittsburgh,    Pa. 

Coombc,    A.    B., 

Asst.    Superintendent, 
Pressed    Steel    Car    Co., 
1515    Quail    Ave., 

Bellevue,    Pa. 

Cooper,   Sidney   B., 
Algr.    Railway    Engineering, 
Westinghouse   Elec.  &   Mfg 
Company, 

East    Pittsburgh,    Pa. 

Cope,   E.   E., 

Master  Mechanic, 
B.  R.  &  P.  Ry., 

101    So.    Franklin    St., 

DuBois,   Pa. 

Copeland,   T.   A., 
Train   Master, 

P.   &  L.   E.   R.   R., 
688  McKee  Ave., 

Monessen,   Pa. 

Copeland,    Thomas  T., 
Carnegie   Steel    Co., 

Munhall,    Pa. 

Corcoran,   James   M., 
Inspector, 
Mon.    Con.   R'.    R., 
4002   Coleman    St., 

Pittsburgh,  Pa. 

'Jotter,  George  L., 

District    Engineer, 
Westinghouse   Airbrake    Co., 
353    Alarguerite    Ave., 

Wilmerding,    Pa. 

Coulter,  A.  F., 
M.    C.    B.,   Union   R.   R.    Co., 

East  Pittsburgh,  Pa. 

Courtney,   Harry, 

Shop    Supt.,    P.    &   L.    E., 
520   Giffin   Ave., 
Mt.    Oliver    Sta., 

Pittsbrgh,    Pa. 
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Covey,  H.   S., 

Sec'v.,  The  Cleveland  Pneu. 
Tool   Co., 
3734  East  78th  St., 

Cleveland,    Ohio 

Cox,    Alfred    M., 
President, 

Pgh.  Con\'l.  Heat  Treat.  Co., 
1374    .Marlboro    Ave., 

W'ilkinsbur.s:,   Pa. 

Cox,   W.  E., 

Asst.    Supt., 
Mon.    Con.    R.    R., 

2535    Brownsville    Ave., 

Pittsburgh,   Pa. 

Craig,  John   R., 
District    Manager, 

Buckeye    Chemical    Co., 
5621    Wellesley    Ave., 

E.    E.,   Pittsburgh,    Pa. 

Craig,    W.   J., 

Dist.    Boiler    Inspector, 
B.  &  O.   R.  R., 
321   Johnston  Ave., 
Hazelwood,  Pittsburgh,  Pa. 

Craniblitt,    Thomas    L., 
Supervisor, 

Locomotive    Operation, 
B.  &  O.  R.  R., 

527  Louisiana  Ave., 

Cumberland,   Md. 

Crary,    Henry    S., 
General    Manager, 

iFort   Pitt   Spring   Co., 
P.    O.   Box  917. 

Pittsburgh,    Pa. 

Crawford,    D.   F., 
Consulting    Engineer, 
5243    Ellsworth    Ave., 

Pittsburgh,    Pa, 

Crawford,    G.    M., 
President, 

Crawford    Machinery   Co., 
611    Bessemer   Bldg., 

Pittsburgh,    Pa. 


Crenner,   Jos.    A. 

Dist.    Mgr.,    Dearborn 
Chemical    Co., 
618   Farmers   Bank   Bldg,, 

Pittsburgh,    I 'a. 

Crispen,    Raymond    B., 

Timekeeper,    Union    Railroad, 
420   South    Ave., 

W'ilkinsburg,    Pa. 

Croft,    C.    A. 
R.    R.    Rep.,    A.    M.    Byers    Co., 
Clark    lUiilding, 

Pittsburgh,    Pa. 

Croke,    Thos.   F. 
Foreman, 
Ft.    Malleable    Iron    Co., 
3102    Bergman    St., 

Pittsburgh,    Pa. 

Cromwell,   H.   T., 
Asst.    Shop    Supt., 
B.   &   O.   R.   R., 
720  Shady  Ave., 

Mt.    Lebanon,    Pa. 

Cross,    Harry    W., 
Works    Manager, 

Putnam     Alachinc     Works, 
Manning    Maxwell    & 
Moore,    Inc., 

Fitchburg,   Mass. 

Crouse,    J.    M., 
Asst.    Supt., 
P.    &   W.    Va.    Ry., 
Wabash   Bldg., 

Pittsburgh,   Pa. 

Crowe,    J.    M., 

Pres.,    Crowe    Mfg.    Corp., 
317   Sycamore  St., 

Cincinnati,    Ohio 

Cruikshank,    J.    C, 
Div.   Fngr.,  P.   &  W.   Va.  Ry., 
439   Wabash   Bldg., 

Pittsburgh,    Pa. 

Cullen,   James  K., 
President, 

Niles    Tool    Works, 

Hamilton,   Ohio 


Creighton,  David  M., 
Engineering    Computer, 
P.   &  L.   E.  R.   R., 
717  Tenth  Ave., 

New   Brisfhton. 


Pa. 


Cunningham.   J.   L., 
Asst.  to   Gen.    Supt.    Mo   Power, 
Pennsylvania    Railroad, 
519  Penna.    Station, 

Pittsburgh.   Pa. 
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Cunningham,  R.  I., 

Alech,   Engr.,    W.    A.    B.    Co., 
436   Franklin   Ave., 

Wilkinsburg,   Pa. 

Cunningham,    W.    P., 
Supt.    Alotive    Power, 

Monongahela    Railway    Co., 
3169  Ashlyn   Street, 

Pittsburgh,    Pa. 

Curly,  Walter  J., 

President   and   General    Mgr., 
Conley    Tank    Car    Co., 
Oliver    Building, 

Pittsburgh,    Pa. 

John   Currie, 

Storehouse   Attendant, 

P.  &  L.  E.  R.  R., 

43  Evans   Ave., 

Ingram,    Pa. 

Daley,  John, 

Cond'r.,   P.   C.   &  Y.   Ry., 
Yard    Office, 

McKees  Rocks,  Pa. 

Daly,    P.    J., 
Wheel   Shop   Foreman, 
Penna.    Railroad    System, 
3145    W.    Carson   St., 
Corliss    Station, 

Pittsburgh,   Pa. 

Dalzell,    W.    E., 
Asst.    Planner, 

Pressed   Steel   Car   Co., 
1014  Uihon    St., 

Coraopolis,   Pa. 

Dambach,  C.  O., 

Supt.   P.   &  W.   Va.  Ry., 
Wabash  Bldg., 

Pittsburgh,    Pa. 

Damore,    S.    A., 

Steam   Ditcher   Engr., 
P.   &  L.   E.   R.   R., 
P.    O.    Box   1511, 

Monessen.    Pa. 

Damrau,   Edward  A., 

Dist.    Mgr.,    The    Okonite    Co., 
First   National   Bank   Bldg., 

Pittsburgh,  Pa. 

Danforth,    G.    H., 

Contracting  Engineer, 
J.  &  L.  Steel  Co., 

3rd  Ave.   and  Ross  St., 

Pittsburgh,    Pa. 


Darrall,   William    G., 
Draftsman, 

Edgewater   Steel   Co., 
347   James    St., 

Springdalc,    Pa. 

Darr,    Elsworth    E., 
Yardmaster, 

P.  &  L.   E.  R.  R., 

235    Meridan    Street, 
Mt.    Washington, 

Pittsburgh,    Pa. 

Dashiell,    J.    W., 
Ticket   Agent, 

B.   &  O.    R.  R.   Co., 
Glenwood    Station, 

Pittsburgh,    Pa. 

Daugherty,   W.   A., 

Gang   Fore.,   Car  Dept., 
Union    Railroad, 
Box  281, 

Universal,    Pa. 

Davern,   F.   C, 
Sales    Engineer, 

Nathan   Manufacturing  Co., 
123    Carmel    Road, 

Buflfalo,    N.    Y. 

Da\in,   W.   E., 
Supervisor, 
P.  &  L.  E.  R.  R., 
340  Russellwood   Ave., 

AIcKces  Rocks,  Pa. 

Davis,    A.    G., 
Superintendent, 

Pittsburgh,    Allegheny    & 
McKees    Rocks    R.    R., 

.AIcKees  Rocks,   Pa. 

Davis,   Chas.   S., 
Traffic  Mgr., 

Standard    Tin    Plate    Co., 

Canonsburg,    l-'a. 

Davis,   W.   B., 
Claim   Agent, 
B.   R.   &  P.   Ry., 

155    ]Main    St.,    West, 

Rochester,    N.    Y. 

Davison,   Charles   R., 
Chief    Draftsman, 

Standard    Stoker    Co.. 
832    Malvern    Road, 
Avalon,    Pittsburgh,    Pa. 

Day,    George    W.    C, 
Telegraph    Censor, 
B.  &  O.   R.  R. 
718   North    Ave., 

Wilkinsburg,   Pa. 
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Deckenbaugh,   Andrew  L., 
Chief    Clerk   of    Accounts, 
P.   Si  L.   K.   K.   R., 
Room  25  P.  &  L.  E. 
Annex    Building, 

Pittsburgh,   Pa. 

Deckman,    E.    J., 
Pres.,    E.    J.    l)eckiTian    Co., 
902    Oliver    Bldg., 

I'ittsburgh,    Pa. 

Dehne,   G.   C, 
Asst.  to  Vice  Pres., 
W.  A.   B.   Co., 

Wilmerding,    Pa. 

DeLauey,   Grover   C, 
Fore.   Constr'n., 

Ally.   Co.  Road   Dept., 
321   Ohio  Ave., 

Glassport,    Pa. 

DeLaney,   V.   W., 

Superintendent  Transp'n., 
Youngstown    Sheet    &    Tube 
Company, 

Youngstown,    Ohio 

DeLeon,    P., 

Supt.    Power   Plant, 

Pgh.    Terminal    Coal    Co., 
W:iba.sh    Bldg., 

Pittsburgh,    Pa. 

Dempsey,    P.    W., 

Supt.    West.    Machine    Shop, 
Westinghouse    Air    Brake    Co., 
269   X.   Dithridge   St., 

Pittsburgh,   Pa. 

Dennis,    J.    G., 

Freight   Train    Master, 
Pennsylvania    R.    R.    System, 
324  Pennsylvania   Station, 

Pittsliurgh,    Pa. 

Depner,    Michael, 
Hammersmith, 

P.    &   L.    E.   R.    R., 
306  Grove  St., 

^IcKees    Rocks,   Pa. 

Derr,  A.   I., 
Asst.  to  V.  P.   &  G.   M.. 
P.  &  W.  Va.   Ry., 
Wabash  Bldg., 

Pittsburgh,   Pa. 

Descamp,   J., 
Car   Inspector, 
L'nion    Railroad, 
514    Watson    St., 

Hays,   Pa. 


Desch,    John    L., 
-Sales    Engineer, 
Clark   Car  Co., 
Clark   Bld^., 


Pittsburgh,    Pa. 


Hcvans,   E.   J., 
Gen.    Supt., 

B.  R.   &   P.   Ry., 

Du    Bois,    Pa. 

Dickinson,    F.    \\'., 
M.   C.   B., 

B.   &  L.    E.  R.  R.   Co., 
117  Clinton   St., 

Greenville,    Pa. 

r)ichl,    A.    X., 
Vice  President, 
Carnegie   Steel   Co., 
Carnegie    Bldg., 

Pittsburgh,    Pa 

Diven,    J.    B., 

Supt.    Motive    Power, 
P.R.    R.    System, 

502    Pennsylvania    Sta., 

Pittsburgh,   Pa. 

Dixon,  T.  L.,  , 

Foreman    Mechanical    Dept. 
Union   Railroad, 

110    Shaw    Ave., 

Turtle    Creek.    Pa. 

Doane,  F.   B., 

Chemical    Salesman, 
Pittsburgh  Test'n   Lab., 
Stevenson    &   Locust    Sts.. 

Pittsburgh,    P:i 

Doemling,   Joseph   J., 
Sheet    Metal    Worker. 

Kirch    Sheet    ^^letal    Co., 
3465  Ligonier  St., 

Pittsburgh,    Pa. 

Donaldson,   Charles   E., 
General   Yardmaster, 
P.  &  L.  E.  R.  R., 
8  East  Laurel  Ave., 

New    Castle,    Pa. 

Donaldson,    Warren   A., 
Clerk^  B.   &  L.    E.   R.   R., 
3235   Gaylord   Ave., 
South   Hills, 

Pittsburgh,    Pa. 

Donovan,   John, 
Sub-Foreman, 

Pressed    Steel    Car    Co., 
806    Frank    St., 

McKees    Rocks,    Pa. 
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Donovan,  J.  J., 
Gen.   Fore.,  P.  &  L.  E.  R.   R,, 
426  Jones   St., 

Bellevernon,    Pa. 

Down,   S.   G., 

Vice  President,  Westinghouse 
Airbrake    Co., 

W'ilmerding,   Pa. 

Downes,    James    R., 

Chief   of   Frt.   Transp'n., 
Penna.   R.   R.   Co., 
Broad   Street   Station, 

Philadelphia,    Pa. 

Downes,   M.   S., 

Asst.  to  Gen.   Mgr.,   Ry  Div., 
Timken   Roller  Bearing   Co., 

Canton,    Ohio 

Doyle,    William   E., 
Asst.   C.   C.  to  M.   C.   B., 
P.   &  L.   E.   R.R., 
912  Liberty  St., 

McKees  Rock-.,  Pa. 

Draper,  Thos., 

President,    Draper    Mfg.    Co., 

Port   Huron,    Mich. 

Duchene,  L.   P., 

Trainmasters'    Clerk, 
Aliquippa   &   Southern   R.   R., 
1906   Main    St., 

Aliquippa,    Pa. 

Duff,    Samuel    E., 

Consulting    Engineer, 
712  Magee  Bldg., 

Pittsburgh,    Pa. 

Dunbar,   Chas.   I., 
Conductor, 
P.  H.  B.  &  N.  C.  Ry., 
514    So.    Washington    St., 

Butler,    Pa. 

Dunbar,   Harold   P., 

Sales   Rep.,   The   AlcConway 
&  Torley   Co., 
48th   St.   &  A.  V.   R.  R., 

Pittsburgh,    Pa. 

Dunlap,    Robert    T.,   Jr., 
Terminal    Foreman, 

Montour    Railroad    Co., 

Willock,    Pa. 

Dunmire,  J.   O., 

Engine  House  Foreman, 
B.  &  O.  R.  R., 
Box   224, 

Foxburg,    Pa. 


Dunn,    Samuel   O., 

Editor,  Railway  Age  Gazette, 
105  W.  Adams  St., 

Chicago,  lil. 

Durkin,   Jas.    E., 

General    Foundry    ForenKin, 
Ft.    Pitt   Mall,    iron    Co., 
2)1  Conway  St., 

AIcKees  Rocks,  Pa. 

Duryea,    O.    C, 
President, 

O.   C.   Duryea   Corp'n., 
Nixon    Hotel, 

Butler,   Pa. 

Eagan,    D.    F., 
Asst.  T.   M.   &  Div.   Opr., 
Penna.    System, 
39   Alt.    Oliver   St., 

Pittsburgh,    Pa. 

Eagan,    J.   T., 

R.  F.  of  E.,  B.  R.  &     P.  Ry., 
208   W.    Scribner   Ave., 

nu   Bois,   Pa. 

Earley,    J.   T., 
Ind.    Sales    Rep., 

O'Brien  Varnish   Co., 
Box   114, 

Saxonburg,  Pa. 

Ebenhack,  Omar  C  , 
Traffic    Department, 
Pittsburgh   Coal    Co., 
P.   O.   Box  64, 

Pittsburgh,    Pa. 

Eckerson,    H.    D., 

273    Baywood    Ave., 

S.  H.  B.,    Pittsburgh,  Pa. 

Eckes,  Joseph   AL, 
Salesman, 

Railway  Products  Co., 
First  Natl.  Bank   Bldg., 
Pittsburgh,  Pa. 

Eder,  F.  J., 
Clerk, 
Aliquippa    &   Southern   R.   R., 
811    Sixteenth    St., 

Aliquippa,   Pa. 

Edgin,   Geo.   A., 
Asst.    General    Alanager, 

The  Duff-Norton  Mfg.  Co., 
P.   O.    Box  555, 

Pittsburgh,    Pa. 
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Edwards,   Clifton   H., 
Storekeeper,    Ft.    Pitt 
Malleable   Iron   Co., 
325   Singer  Ave., 

McKees  Rocks,  Pa. 

Eichcnlaub,    W.    C, 
Sales    Manager, 

Pittsburgh     Steel     Foundry 
Corp., 

Glassport,   Pa. 

Eichorn,   T.   F., 
Asst.    Supt.    of    Production, 
Westinghouse    Air    Brake    Co., 
400   Caldwell  Ave., 

VVilmerding,    Pa. 

Eiscnbeis,   W.   H., 

Asst.    Sales    Manager, 
Union   Steel   Casting  Co., 
62nd   and    Butler    Sts., 

Pittsburgh,    Pa. 

Elicker,    Howard, 
Blacksmith, 

Union   Railroad, 
Box  46, 

North   Bessemer,   Pa. 

Elliott,    M.   W., 

Manager,     Consumers    Oil     Co., 
1016   Constance   St., 

N.    S.,    Pittsburgh,    Pa. 

Ellis,   A.    R., 
Gen.   Mgr.,   Pitts.   Test.  Lab., 
Stevenson    &   Locust    Sts., 

Pittsburgh,  Pa. 

Ellis,  C.  B., 

Gen.   Traffic   Manager, 
Gulf   Companies, 
1466  Frick  Annex, 

Pittsburgh,    Pa. 

Emerick,  J.   B., 
Salesman, 

Garlock  Packing  Co., 
Chamber    of    Commerce    Bldg., 
Pittsburgh,    Pa. 

Emery,    C.    W., 
Trainmaster, 

Mon.   Con.  R.  R.   Co., 
313    Spokane    Ave., 

Carrick,    Pgh.,   Pa. 

Emery,    E., 

Railway  Supplies, 
304    Oliver    Bldg., 

Pittsburgh,    Pa. 


l^M    Dean,    J.    F., 
Inspecting   Engineer, 
i'.   &   L.   E.   R.   R., 
436  Edgeniont  St., 
Knoxville, 

i'ittsburgh.    Pa. 

Endsley,    Louis    E.,   Prof., 
Consulting   Engr., 
516  East  End  Ave., 

Pittsburgh,    Pa. 

England,   Alexander, 
Chief   Engineer, 
W.  A.  B.  Co., 
428   Biddle  Ave., 

Wilkinsburg,   Pa. 

Evans,   David   F., 
Representative,  , 

The   Duflf   Mfg.    Co., 

N.  S.,  Pittsburgh,  Pa. 

Evans,   E., 
Locomotive    Engineer, 
Union  Railroad, 
Fourth    St., 

Braddock,   Pa. 

Everstine,    A.     Perry, 
Accounting    Engineer 
P.    &    W.    Va.    Ry., 
Wabash   Bldg., 

Pittsburgh,    Pa. 

Faessel,   Joseph,   Jr., 
Clerk,   B.   R.  &  P.  Ry 
1230  Sheffield  St., 

N.    S.,   Pittsburgh,    Pa. 

Fagan,    R., 
Chief   Clerk, 

Glassport    Car    Shop, 
P.  and  L.  E.  R.  R., 
801    Indiana   Ave., 

Glassport,    Pa. 

Faix,   Joseph, 

P.  W.  I.  F.,  P.  &  L.  E.  R.  R., 
639   Michigan   Ave., 

Glassport,    Pa. 

Falkner,    Andrew   J., 
Interchange  Clerk, 
B.   &  O.  R.   R., 

4014    Coleman    St., 

Pittsburgh,   Pa. 

P'allon,    James    J.,    Jr., 

Supt.    Shipping    So.    Side    Wks., 
Jones  &  Laughlin  Steel 
Corporation, 
101   Poplar  St., 

Carrick,    Pittsburgh,    Pa. 
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Fallon,    M.    L., 
Asst.   Roadmaster, 
B.   R.    &  P.   Ry, 

Punxsutawncy,    Pa. 

Farfan,   Robert  F., 
Mechanical  Engineer, 

W'estinghousc   ^.   &   M.   Co., 
716  Lamar   St., 

Wilkinslmrg,   Pa. 

Farmer,  C.  C, 

Director   of    Engineering, 
W.   A.    B.   Co., 

W'ilmcrding,    Pa. 

Farrell,    G.    R., 
Representative, 
Nat'l.   Mall.   &  Steel   Cstgs.   Co., 
1O60O   Quinccy    Ave., 

Cleveland,    Ohio. 

Farrington,   Robert   J., 
General    Foreman, 
P.  &  L.   E.  R.   R., 
1318  Vine   St., 

McKees   Rocks,   Pa. 

Fay,    Frank   L.,    Hon., 
Chairman   of    the    Board, ^ 
Greenville    Steel    Car    Co., 

Greenville,    Pa. 

Fendner,    W.   J., 

Mechanical    Engineer, 

Schaefer    Equipment    Co., 
Koppers  Bldg., 

Pittsburgh,  Pa. 

Fenton,   H.   H., 
Supt.    Instruction, 
Pittsburgh    Railways, 
435   Sixth  Ave., 

Pittsburgh,    Pa. 

Ferguson,  O.  G., 
W.   H.   Wood  Co., 
3454  Forbes   St., 

Pittsburgh,    Pa. 

Ferguson,  R.   B., 

Asst.    Yardmaster, 

Mon.   Con.   R.  R.   Co., 
3022  Elroy  Ave., 
Brentwood, 

Pittsburgh,    Pa. 

Ferrick,   John   T., 
Freight   Cashier, 
P.    &  L.  E.   R.   R., 
Terminal   Annex, 

Pittsburgh,   Pa. 


Fettinger,    H.    O., 

Rep.,    Ashton    Valve    Co., 
126  Liberty   St., 

New  York,  N.  Y. 

Fieldson,   P.   H., 
Asst.  blaster  Car  Builder, 
P.  &  L.   E.  R.  R., 
810   Wood    St., 

Coraopolis,    Pa. 

Fike,    Jas.    W., 

Assistant    Freight    Trainmaster, 
Penna.    Systeni, 

1224   Daugherty    Place, 

Canton,    Ohio. 

Filson,  Harry  T., 
Engine    D..spatcher, 
Montour   Railroad, 
George    Street, 

Coraopolis,    Pa. 

Fincgan,   Leo 

Superintendent, 

Flannery    Bolt    Co., 

Keystone  Athletic  Club. 
Pittsburgh,    Pa. 

F?nk,    Peter   J., 

General    Car    Foreman, 
P.   &  L.   E.   R.  R., 
Woodlawn  Car  Shop, 

Aliquippa,    Pa. 

Fischer,   G.   E., 

Clerk.   Union    Railroad, 
2202  Hampton  St., 

Swissvale,    Pa. 

Fisher,   Earl   H., 
Sales   Engineer, 
The   Wine  Rwy.  Aopliance  Co. 
Toledo,    Ohio. 

Fisher,    E.    M., 
Asst.  R.   F.  of  E., 
Penna.    Railroad   System, 
909    E.    Washington    St.. 

New    Castle,    Pa. 

Fisher,    G.    Malcolm, 

Blacksmith,    Union    R.    R., 
Unitv    Center    Road, 

Unity,    Pa. 

Fisher,   Harry   G., 

Clerk,    B.    R.    &   P.    Ry., 
2455    Wenzcl    Ave., 

Pittsburgh,    Pa. 

Fisher,  John  J., 

Trav.    Car   Insp'r.,   Union   R.   R., 
East  Pittsburgh,  Pa. 
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Fitzgerald,    T., 
Vice   President, 

Pittsburgh    Railways    Co., 
435    Sixth   Ave., 

Pittsburgh,   Pa. 

Fitzpatrick,    T.    R., 

Coal   Traffic   Manager, 
P.  &  L.  E.  R.  R., 
212  Lexington   Ave., 

Aspinvvall,    Pa. 

Fitsimmons,    E.    S., 
Mgr.    Sales, 

F'lannery   Bolt   Co., 
Flanncry  Bldg., 

Pittsburgh,   Pa. 

Flaherty,   P.  J., 

Pres.    and    General    Mgr., 
Johnson    Bronze    Co., 
So.    Mill    Street, 

New   Castle,   Pa. 

Flannerj^    J.    Rogers, 

Vice    Pres.     Flannery    Bolt    Co., 
Flannery   Bldg., 

Pittsburgh,   Pa. 

Fleckenstein,    August, 

P.  W.  Insp'r.,  P.   &  L.  E.  R.   R., 

1108    Crucible    St.,    20th    Wd., 

Pittsburgh,   f:i. 

Fletcher,    Albert, 
■Gang   Fore.,    Car   Dept., 
Union  Railroad  Co., 
454   Second   St., 

Pitcairn,     I'a. 

Flinn,    R.    H., 

Gen.    Supt.    Motive    Power, 
Penna.   Railroad, 

Pittsl)urgh,    Pa. 

Flynn,    E.    E., 
Publicity  Dept., 

Westinghouse    Air    Brake    Co., 
353    Marguerite    Ave., 

Wilmerding,   Pa. 

Follett,    W.    F., 
Asst.  Supt. 

Aliquippa  &  Southern  R.  R., 
106  King  St., 

.•\liquippa.    Pa. 

Foote,   Frederick   D., 
President, 

Greenville  Steel  Car  Co., 

Greenville,    Pa. 


b'orney,    H.    L., 
Master   Carpenter, 
B.   &  O.   R.   k., 

582    South    .Aiken    Ave., 

Pittsburgh,    i'a. 

Forrest,    C.    H., 

F^)reman,    P.   &   L.    E.   R.    R., 
851    Sixth   Ave., 

Coraopolis,    Pa. 

Foster,    F.   L., 

Asst.    Supt.    Frt.    Transportation, 
P.   &   L.   E.    R.   R., 

Pittsburgh,  Pa. 

Fowler,   W.   E., 

Gen.    Superintendent, 
Montour    Railroad, 

Coraopolis,    Pa. 

Powder,    W.    E.,    Jr., 

3305    Meadowcroft   Ave., 
South    Hills    ]',ranch, 

Pittsburgh,    Pd. 

Francis,    G.   E., 
General  Foreman, 
P.  R.  R.   Co., 
E.   &   M.,   Juniata   Shops, 

Altoona,   Pa. 

Fraucnheim,    A.    M., 
Vice    President, 
Standard   Auto-Tite  Joint   Co., 
916   Forbes  St., 

Pittsburgh,    Pa. 

Frauenheim,  H.  T., 
524    Fourth    Ave., 

Pittsburgh,   Pa. 

Freshwater,    F.    H,, 
Sales    Agent,/ 

Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Fritz,    A.    A., 

Clerk,   Hon.   Conn.   R.   R., 
133   Stewart   Ave., 
Mt.  Oliver  Station, 

Pittsburgh,  Pa. 

Fnlts,  John   H., 
Clerk. 

Union  National  Bank, 
Wood   Street, 

Pittsburgh,  Pa. 

Funfer,    James, 

Gang    Fore.,    Car    Dept., 
Union    Railroad   Co., 
R.   F.   D.   No.   1, 

Turtle   Creek,  Pa. 
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Furch,   George   J., 

Gang  Fore.,   Penna.    System, 
3610   Wickshire  St, 

N.   S,  Pittsburgh,  Pa. 

Gable,    Harry    R., 
Time    Checker, 
Union    Railroad, 
661    Sixth    St., 

Pitcairn,    Pa. 

Gabriel,    E.   J., 
Asst.    Round    House    Foreman, 
Union   Railroad, 

Church  Hill  Rd.,  Box  513, 

Turtle    Creek,   Pa. 

Gaffney,   Thomas  H., 
Roadmaster, 

Alontour   Railroad, 
State   Ave., 

Coraopolis,    Pa. 

Gallinger,    Geo.    A., 

Gen.    Manager,   Pneumatic 
Sales,    IngersoU-Rand    Co., 
11    Broadway, 

New  York,   N.   Y. 

Gallowich,   Louis, 
Car  Insp'r.,  Penna  System, 
3    Matson    St., 

N.    S.,    Pittsburgh,    Pa. 

Gammiere,   E.   J., 
Fore.,    Core    Dept., 

Ft.    Pitt    Alalleable    Iron    Co.. 
107  Jane   St., 

McKees  Rocks,  Pa. 

Garant,   E.  J., 
Sales   Manager, 

Buckeye   Chemical   Co., 
1351    Porter   St., 

Detroit,    Mich. 

Gardner,   George  R., 

Rate    Clerk,   Pgh.    Coal    Co., 
1260  Hillsdale  Ave., 

Dormont,    Pa. 

Gardner,   K.   C, 
Vice   President, 

Greenville    Steel    Car   Co., 

Greenville,  Pa. 

Garland,    W.    L., 

V.    P.,    Safety    Car    Htg.    & 
Ltg.   Co., 

1738  Commercial  Trust  bldg. 
Philadelphia,  Pa. 


Garlow,    Andrew, 
Airbrake    Inspector, 
Union    Railroad, 

North    Bessemer,   Pa. 

Gates,    C.    F., 

Asst.    Chief   Clerk, 
P.  &  L.   E.   R.   R., 

Pittsburgh,    Pa. 

Geddes,    James    R., 
General   Supt., 
Mon.    Con.   R.    R.    Co., 
3540  Second  Ave., 

Pittsburgh,    Pa. 

Geisler,   Jos.   J., 
Alech,    Engineer, 

Ft.   Pitt   Mall.   Iron   Co., 
1023    Chartiers    Ave., 

AIcKees    Rocks,    Pa. 

Gellatly,    Wm.    R., 
Vice    President, 

Rees    Manufacturing    Corp., 
Thomas  Boulevard, 

Pittsburgh,    Pa. 

Geyer,    Harry   M., 
Asst.    Trainmaster, 
Mon.   Con.  i<..  R.   Co., 

166    Longuevue    Drive, 

Mt.    Lebanon,    Pa. 

Gibson,   A.   B., 

Renewal    Parts    Sec.    Head, 
Westinghouse    Elec.    & 
Mfg.  Co., 

East  Pittsburgh,    Pa. 

Gibson,  D.  W.. 

Superintendent, 

Railway    Express    Agency, 
926    Penn    Ave., 

Pittsburgh,     Pa. 

Gilg,  Henrj'   F., 
Railwav   Supplies, 
1426'Orchlee  St., 

N.  S.,  Pittsburgh,   Pa. 

Gillespie,  John   AL, 
Vice-Pres.,    Lockhart    Iron 
&   Steel    Company, 
P.  O.  Box  1243, 

Pittsburgh,    Pa. 

Ciillespie,    William    M., 
Attorney, 

B.    R.    &    P.    Ry., 

West    Alahoning    St., 

Punxsutawney,    Pa. 
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Givler,    Hugh    C, 
Machinist, 
Penna,    R.    K.    System, 
528   Fifth    St., 

Pitcairn,    Pa. 

Glaser,  J.  P., 

Auditor    Disbursements, 
P.   &  L.    E.    Rl   R., 
909  Bellaire   Avenue, 

Pittsburgh,    Pa. 

Glass,   H.   M, 

Foreman,    P.    R.    R., 

Emporium,    Pa. 

Glenn,  J.  H., 
R.   F.     of  E.  P.   &  VV.  Va.  Ry., 
20  Obey  St., 

Pittsburgh,    Pa. 

Glcssncr,   Geo.   P. 
Wrecker   Engineer, 
Union  Railroad, 
R.   D.  No.   1, 

Turtle   Creek,   Pa. 

Gochnour,  J.  P., 
Air   Brake    Instr., 
P.   R.  R.   System, 

Ligonier,    Pa. 

Goda,    P.   H., 

Asst.   Gen.    Fore.,    P.   R.   R., 
P.  O.  Box  73. 

Pitcairn,    Pa. 

Godfrey,    C.   H., 

Dist.    Service    Engr., 

Franklin   Rwy.    Supply   Co., 
1086    Morningside    Ave., 

Schnectady,    N.   Y. 

Goff,    J.    P., 

Asst.  T.   M.,   P.  &  L.   E.   R.  R., 
615   Montour  St., 

Coraopolis,  Pa. 

Goodman,   O.   F., 
Sales   Engineer, 

Worthington    Pump    & 
^Machinery  Corp., 
407    Oliver    Bldg., 

Pittsburgh,    Pa. 

Gorby,    Frank   E., 
Supt.,  Union  R.  R., 

East    Pittsl)urgh,    Pa. 

Gordon,    George   A., 
General  Foreman, 
P.  &  W.  Va.  Ry., 
56  Oakwood  Road, 

Crafton,    Pittsburgh,   Pa. 


Gordon,    George  L., 

General   Mgr.   of  Sales, 
Lukens   Steel   Co., 

Coatesville,  Pa. 

Gorman,    Charles. 
District    Manager, 
The  Garland   Co., 
227    Chemung   St., 

N.   S.,   Pittsburgh,    Pa. 

Gorman,   J.   C, 

Supt.,   McK.   Con.   K.   R.  Co., 
1221    Fremont   Ave., 

McKeesport,   Pa. 

Gorman,   P.    F., 
Passenger   Conductor, 
B,  R.  &  P.  Ry., 
139    Greenfield    St., 

Bufifalo,    N.    Y. 

Goron,   F.   W., 

Asst.    Gen.    Foreman, 
P.  &  L.  E.  R.  R., 
874  Railroad  St., 

McKees   Rocks,    Pa. 

Gove,   William  G., 

Superintendent    of    Equip't., 
Brooklyn-Manhattan    Tran- 
sit   Lines, 

Administration    Bldg., 
Gravesend  Ave., 

Brooklyn,  N.  Y. 

Graham,    A.    C, 
Traffic   Manager, 

Youngstown   Sheet  and  Tube 
Company, 

Stambaugh    Bldg., 

Youngstown,    Ohio 

Graham,   Chas  J., 
Vice   President, 

Pgh.    Screw    &    Bolt    Corp., 
2613    Grant   Bldg., 

Pittsburgh,    Pa. 

Graham,   Harry  C, 

Pittsburgh   Screw  and   Bolt 
Corporation, 
P.   O.   Box  72, 

Pittsburgh,     Pa. 

Graham,    James, 
Inspector, 
P.  R.  R.  System, 
806  Southern   Ave., 
Mt.  Washington  Sta., 

Pittsburgh,    Pa. 
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Gratton,    James, 
Master  Painter, 
B.   R.   &  P.   Ry., 
119  Stockdale  St., 

DuBois,  ^a. 

Gray,  C.  B., 
-\I.  M.,  Penna.  System, 
1155   Liberty  Ave., 

Pittsburgh,    Pa. 

Gray,   Guy  'M., 
S.   M.  P., 

B.   &  L.   E.   R.  R.   Co., 

H-rppriville,     Pa. 

Green,    E.    C, 
R.   F.   of   E., 

B.   R.   &   P.    Rv., 
418    E.    Mahoning   St., 

Punxsutawney,   P». 

Greene,    W.   F.. 

Asst.   Engr.,    M.    of   W., 
Penna    System, 
314     Penna.     Station, 

Pittsburgh      Pa 

Grewe,    H.    F., 

S.  M.   P.,  A.   C.   &  Y.   Ry., 
1531    Goodyear   Ave. 

Akron,    Ohio 

Grieve,    Robert    E., 

Passenger   Train    Master, 
P    R    R 

1010  Wallace  Ave., 

Wilkinsburg,    Pa. 

Griffith,   F.   A., 
District   Manager, 

Garlock   Packing    Co., 

Chamber    of  Commerce  Bldg., 
Pittsburgh,    Pa. 

Grimshaw,   F.   G., 

Works   Algr.,    P.    R.    R.    Sys.. 

Alt(Jona,    Pa. 

Groves,   John   Q., 
President, 

Deposit  National   Bank, 

DuBois,   Pa. 


Guy.    Frank   E. 

Eastern  Traffic  Mgr., 
Universal  Portland  Cement  Co., 
Frick  Bldg., 

Pittsburgh,    Pa. 

Guy,    W.    S., 

Traffic    Manager, 
Carnegie    Steel    Co., 
812    Carnegie    Bldg., 

Pittsburgh,     Pa. 

Gwaltney,    R.    H., 
Vice    President, 

The    Symington    Co., 
250    Park    Ave., 

New   York,    N.   Y. 

Hackett,    C.    M., 

Boiler   Maker    Fore., 
Penna.   R.   R.. 

616  Fifth    St., 

Ookmont,    Pa. 

Hale,    Chas.    E., 
Mgr.    Pgh.   Oft'Ice, 

Baldwin    Loco.   Works, 
375   Union   Trust    Bldg., 

Pittsburgh,    Pa. 

Hale,    Otis   R., 
Dist.    Sales    Algr., 

American    Loco.     Co., 

617  Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 

Hall,    Charles    B., 
Supt.    Coal    Docks, 
Union    Railroad    Co., 
1600    Vermont    Ave., 

McKeesport,    Pa. 

Hall,    Chester   C, 
Clerk, 

Ricck-McTunkin   Dairy   Co., 
4119   M'illington  Road, 

Pittsburgh,    Pa. 

Haller,    C.    T., 
President, 

Colonial     Supply     Co., 
217    Water    St.. 

Pittsburgh,    Pa. 


Gunnison,    Walter    L., 
Representative, 

Enterprise    Railway 
Equipment   Co., 
Rooker\'    Building, 

Chicago,    111. 


Haller,    Jacob, 
Asst.    Fore.,    Wheel    and    Axle 
Dept.,     Pressed     Steel     Car 
Company, 

1808    Jane    St., 

S.   S.,   Pittsburgh,   Pa. 
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Haller,    Nelson    M., 

Sup'r.    Scrap    &    Reclamation, 
P.  &  L.  E.   E.  R.   R.. 
5853    Aylcshoro    Ave., 

Pittslnirgh,    Pa. 

Hamilton,    Wm., 

Mgr.,    Railway    Sales    Dcpt., 
The    Ferbert   Shorndorfer   Co., 
P.    O     Box    5077, 
East    Liberty    Sta., 

Pittsburgh,     Pa. 

Hamilton,    W.    H., 

Supt.    Roadway    &    Structures. 
Montour    Railroad, 

Coraopolis,    Pa. 

Hammond,    Harry    D., 
Vice    President, 

American   Steel   Foundries, 
410  N.   Michigan  Ave., 

Chicago,    111. 

Hammond,   H.    S., 
Sales    Agent, 
Pressed   Steel   Car  Co., 
55    Broad    St., 

New  York.  N.  Y. 

Hancock,    Milton    L., 
Office    Engineer, 

Westinghouse    Air   Brake    Co., 
1226   McClure   Ave., 

East  McKeesport,  Pa. 

Hankins,    F.    W., 
Chief   of   Motive   Power, 
Pennsylvania   Railroad, 

Broad    Street    Station, 

Philadelphia,    Pa. 

Hanna,    R.    B., 

C.    C.   to   Superintendent, 
P.   &  L.   E.  R.   R., 

132  P.&L.E.   Annex   Bldg., 

Pittsburgh,    Pa. 

Hansen,    J.    M., 

Chairman    of    the    Board, 
Standard    Steel    Car    Co., 
Frick    Bldg., 

Pittsburgh,    Pa. 

Hansen,  Wm.   C, 

Sales   Engr.,   A.    Stucki   Co., 
419    Oliver    Bldg., 

Pittsburgh,    Pa. 

Harbaugh,  Chas.  P., 
Wreck    Master, 
Union  Railroad, 

East   Pittsburgh,  Pa. 


Harger,    E.    S., 
Gen.   Fore.,   P.   &  L.   E.   R.  R., 
1455    Myrtle    Ave., 

New    Brighton,    Pa. 

Harkness,    \V.    S., 

Foreman,  Penna.  System, 
511    Second    St., 

Pitcairn,   Pa. 

Harper,    A.     M., 
^Igr.    of    Sales, 

Carnegie    Steel    Co., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Harper,    G.    C, 
General    Supt., 
Montour    Railroad, 
State    Ave., 

Coraopolis,    Pa. 

Harris,    Francis    C, 
Yard    Clerk, 

Carnegie    Steel    Co., 
1118   Franklin    Ave.. 

North   Braddock,   Pa. 

Harris,    J.    P., 

C.    C,    to   Division    Engineer, 
B.    &   O.    R,.   R.    Co., 
139    Poplar    Drivt, 
South    Hills    Sta.. 

Pittsburgh,    Pa. 

Harter,   Arnold, 

Ass't_  Fore.,    W.   A.    B.    Co., 
353    Alarguerite    Ave., 

Wilmerding,    Pa. 

Hartsuff,    O.    J.    H., 

Gen.    Supt.,    Carnegie    Stl.    Co., 
Edgar    Thomson    Works, 

Braddock,    Pa. 

Harvat,    Frank    V., 
Airbrake    Inspector, 
Union   Railroad, 
R.    D.   1— Box  95, 

Turtle    Creek,    Pa. 

Haskell,  B., 

Mechanical     Engineer, 
Box    522, 

Franklin,    Pa. 

Hastings,    Walter    S., 
R.    F.   of   E., 

Aliquippa    &    Southern    R.    R., 
Aliquippa,   Pa. 
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Hatcher,   J.    J., 

Power   Plant    Foreman, 
P.   R.   R.    System, 
313    Murdock    Ave., 

Mingo    Juncton,    Ohio. 

Hayden,    William    F., 
,As'st.  Baggage  Agent, 
P.  &  L.  E.  R.  R., 
P.  &  L.   E.  Terminal, 

Pittsburgh,    Pa. 

Hayes,    George, 

Yardmaster, 

Aliquippa   &   Southern   R.   R., 
1809    Irwin    St., 

Aliquippa,    Pa. 

Hayes,   George  W., 
Air   Brake   Foreman, 
P.  &  L.   E.  R.  R., 
1225  Vance  Ave., 

Coraopolis,    Pa. 

Hayes,    R.    P., 

Adams    &    Westlake    Co., 
50    Church    St., 

New  York,   N.  Y. 

Heckman,    C.    J., 
Draftsman, 

Spang,    Chalfant    Co., 
129   Sixth    St., 

Aspinwall,  Pa. 

Heffelfinger,    A.    E., 
Sales  Manager, 
The    Symington    Co., 
250  Park  Ave. 

New  York  City 

Heinlcin,    Geo.    J., 
Gang    Fore.,    Penna.    System, 
220    Shaler    St., 

Mt.     Washington    Sta., 

Pittsburgh,    Pa. 

Hektner,   Joel, 

Asst.   Engr.,   Ry.   Division, 

Timken    Roller     Bearing     Co., 
Canton,    Ohio. 

Hench,    Norman    M., 
Sales  Manager, 

Illinois    Steel     Co., 
Room  1602, 
208   S.   La   Salle   St., 

Chicago,    111. 

Henry,    C.    L., 

Ass't.    M.    M.,   Penna.    R.   R., 

Mingo    Junction,    Ohio. 


Henry,    Frank    P., 
General   Foreman, 
Carnegie   Steel   Co., 
36   Danners    Ave., 

Ingram,    Pa. 

Hepplewhite,    AI.    R., 
Dist.   Passenger  Agent, 
P.   &  L.   E.   R.   R.   Co., 
6022   Jackson    St., 

E.   E.,   Pittsburgh,   Pa. 
•^^ 
Herald,   AI.   A., 

President,    United    Car    & 
Equipment    Company, 
Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Herlehv,   David    T., 

P.   \V.   I.   F.,  P.   &  L.   E.  R.   R., 
Ohio    Avenue, 

Glassport,    Pa. 

Herr,    R.    D., 

Interior    Lightning    Engr., 
Westinghouse   E.   &  M.   Co., 
Chamber    of     Commerce 
Bldg., 

Pittsburgh,    Pa. 

Herrick,   Andrew   S., 
Foreman, 

Pressed  Steel  Car  Co., 
112   Ella   St.,^ 

McKees   Rocks,   Pa. 

Herrold,   A.    E., 
M.   M.  &  M.   C.   B.. 
]Mon.   Conn.   R.   R., 
3915    Winterburn    Ave., 

Pittsburgh,    Pa. 

Hershey,   Quincy  W^, 

Supervisor  of   Maintenance 
Sales,    Westinghouse 
E.   &   M.    Co., 

7527  Rosemary  Road, 

Pittsburgh,  Pa. 

Hershey,    Walter, 

Clerk,   Car   Foreman's   Office, 
Union  Railroad   Co., 
R.    F.    D.,   No.    1, 

Wilkinsburg,    Pa. 

Hervy,   R.    S., 

Auditor    Freight    Accounts, 
P.  &  L.   E.   R.  R. 
122  Main   Street, 

Coraopolis,   Pa. 
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Herzog,    Charles    C, 
Chief    Clerk, 

Penna.    Railroad, 
118    Second    St., 

Aspinwall,    Pa. 

Hester,   L.   A., 

Sales     Engr.,    Heavy    Trac, 
Westinghouse    Elec.    & 
iMfg.   Co., 

East   Pittsburgh,    Pa. 

Hettler,  R.  C, 
Foreman, 
Penna.  R.   R.   System, 
1722    Brighton    Road, 

N.    S.,    Pittsburgh,    Pa. 

Hewlett.  H.   D., 
Foreman, 
P.  &  L.  E.  R.  R„ 
613    Island    Ave., 

McKees    Rocks,    Pa. 

Hickling,   F.   G., 

Mgr.   Transportation   Div., 
Westinghouse    Elec.    & 
Mfg.^Co., 

Grant  Rldg., 

Pittsburgh,   Pa. 

Hill,    R.    W., 

Chief    Account    Clerk, 

Pennsylvania   R.   R.   System, 
249   Cornell   Ave., 

West   View,    Pa. 

Hill,  W.  D., 

Auditor, 

J^Ionongahela   Rwy.    Co., 
Century    Bldg., 

Pittsburgh,    Pa. 


Hodge,    Edwin,    Jr., 
President, 

Pittsburgh     Knife    & 
Forge    Co., 
Drawer    "C," 

Coraopolis,    Pa. 

HofTstot,    H.    P., 
Vice    President, 

Pressed   Steel    Car  Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Hogg,    Francis, 
Draftsman, 

General    Electric    Cr>., 
2326    Station    Road, 

Wesleyville,    Pa 

Holiday,    Harry. 

Gencarl     Superintendent, 
The   American    Rolling    Mill 
Company, 

Butler,    Pa. 

Holleran,   Thomas  T., 
Engineer, 

Monongahela    Connecting 
R     R 
'25r'N;nth   Ave. 

West  Homestear',  Pa. 

Hollingsworth,    C.    N., 
C.    C.    to    Chitf    Engr., 
P.    R.    R.    System, 

1117   Pennsylvania  Sta., 

Pittsburgh,    Pa. 

Hollis,   H.    E., 

Secretary-Treasurer, 

Pittsburgh    Incinerator    Co., 
213    Grandview    Ave., 
Mt.   Washington    Station, 
Pittsburgh,    Pa. 


Hilstrom,  Anton  V., 

Piece    Work    Inspector, 
P.   &  L.   E.   R.   R.. 
3066    Glen    Mawr.    Ave., 

Pittsburgh,   No.  4,  Pa. 

Hindman,    S.    M., 
Schaefer    Equipment    Co., 
Koppers   Bld.g., 

Pittsburgh,    F^. 


Holmes,    E.   H., 
Sales   Dept., 

Ft.   Pitt   Malleable   Iron   Co., 
3662    Middletown    Road, 

McKees  Rocks,  ?a. 

Holohan,    S.    V., 

Passenger   Conductor, 
B.  R.  &  P.  Ry., 
364   Norw^ood    Ave.. 

BuiTalo,  N.  Y. 


Hiner,  L.  D., 
Sales   Agent, 

Railway    Steel    Spring    Co., 
617   Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 


Honsberger,    G.    W., 
Salesman, 

Westinghouse    E.    &   M.    Co., 
Grant    Bldg., 

Pittsburgh,   Pa 
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Hood,    D.    G., 

Asst.    to    Traffic    Manager, 
P.   &  L.  E.  R.  R.   Co., 

Pittsburgh,    Pa. 

Hood,    J.    M., 

Chemist,  Ft.  Pitt   Malleable 
Iron    Co., 
419    Russellwood    Ave., 

McKees    Rocks,    Pa. 

Hoover,    Jacob    W., 

Chf.   Traffic   Dispatcher, 
Carnegie    Steel    Co., 
816  Carnegie    Bldg., 

Pittsburgh,    Pa. 

Hoover,  Robert  C, 

Alachinist,   Penna.   System, 

Pitcairn,   Pa. 

Hopkins,    G.    M., 

Foreman,   Boiler   Shop, 
Montour  Railroad, 
715    Idlewood   Ave., 

East   Carnegie,   Pa. 

Horan,   John   A., 

Gang   Fore.,   Penna.   System, 
Pitcairn    Car    Shops, 

Pitcairn,     Pa. 


Howe,    H.    W. 
Yard    Master, 

Aliquippa   &   Southern    R.    R., 
573    Remo   St., 

Rochester,    Pa. 

Howells,   Wyman, 

Dist.    Sales    Representative, 
Reading   Iron  Co., 

First    Nat'l.    Bank   Bldg., 

Pittsburgh,    Pa. 

Huber,    H.   G., 

Master   Alechanic,   P.   R.    R., 
Fayette   Title   &  Tr.    Bldg., 

Uniontown,   Pa. 

Heusner,   R.   D.. 

Gen'l.    Coal    Freight    Agent, 
Reading    Company, 
Reading    Terminal, 

Philadelphia,    Pa. 

Hughes,  J.   E., 
Supt.,    P.   &   L.    E.   R.   R., 

134  P.   &  L.   E.  Term'l.   Bldg., 
Pittsburgh,    Pa. 

Humphrey,    A.    L., 
President, 

Westinghouse    Air    Brake    Co. 
Wilmerding,    Pa. 


Horner,    William, 
General    Yardmaster, 
Mon.    Con.   R.   R.    Co., 

3526     Becchwood     Blvd., 
Pittsburgh,     Pt. 


Hunt,    Lawrence, 

Gen.    Fore.,   Tank    Car    Dept., 
Pressed    Steel    Car    Co., 
272    Balph    Ave., 

Bellevuc,    Pa. 


Horwick,   George  M., 
Car   Distributor, 
B.  R.  &  P.  Ry-, 
3   Jefferson   St., 

Punxsutawncy,   Pa. 


Householder,    J.    A., 
Foreman, 

Westinghouse    Air    Brake    Co., 
Madison  Ave., 

Irwin,    Pa., 


Howard,   L.    P., 
Chief    Engineer, 

Union    Switch    &    Signal    Co., 
Swissvale,   Pa. 


Hunter,    Bernard    E., 

Wcstinghous  J    Air    Brake    Co., 
827    Railway   Exchange   Bldg., 
Chicago,   III. 

Huntington,    H.   E., 

Asst.    Traffic    Manager, 
B.   R.   &  P.   Ry. 
155   Main  St.,   W'.. 

Rochester,   N.   Y. 

Hussong,     Albert    C, 

Asst.    G.    F.    Pass.    Car   Tnsp., 
P.    R.    R.    Co., 

Pass'r.    Car    Yards, 
232   Chadwick   St., 

Sewickley,    Pa. 


Howe,   Harry, 

Engineer   of   Rwy.   Equip't., 
ISIanganese  Steel  Forge  Co., 
Richmond    St.    &    Erie   Ave., 
Philadelphia,    Pa. 


Hykcs,    W.    H.. 

Assistant    Trainmaster, 

Penna.   R.   R.    Co., 

526   Sixth   St., 

Oakmont,    Pa. 
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Hyndman,    F.    T., 

3115    Lincoln    Blvd., 

Cleveland,  Ohio 

Inks,    S.    W., 
General    Foreman, 
P.   &  L.   E.   R.   R. 
Box    253, 

Dawson,  Pa. 

Irons,  L.  O., 
Signal    Material    Supv'r., 
P.   &  L.   E.  R.   R.. 

Beaver   Falls,   Pa. 

Irwin,  Robert  D., 
Foreman, 

W'estinghouse    Air    Brake    Co., 
521   Holmes    St.. 

\\'ilkinsl)urg.    Pa. 

Jack,    Arthur    C. 

Engfineer,   Track   A])pliances, 
Carnegie   Steel    Co.. 
Carnegie    Bude., 

Pitt.slmrgh,    Pa. 

Tack,  R.   Ralph, 
Asst.    Paymaster, 
Union   Railrr>ad. 
54  Haslett   Ave., 

Lincoln    Place,    Pa. 

Jacobs,   M.   H., 
G.    F.    A., 

Western    Mar\-land    R.    R., 
408  Park   Building, 

Pittsburgh,    Pa. 

Jacobs,    William    H., 
Crew    Dispatcher, 
P.    &   L.    E.    R.    R.. 

Dickerson    Run,    Pa. 

Jahnke,    Karl    W., 
Piece-work   Inspector, 
P.    &   L.    E.    R.    R.    Co., 
238  Singer  Ave., 

McKees    Rocks.    Pa. 

Tenkner,    Oscar, 
G.  Y.   M.,  Union  R.  R., 
503   Hunter    St., 

Turtle   Creek,   Pa. 

Johnson,    A.    B., 

Sales   Engr.,   Standard   Steel 
Car    Company, 
1120   Frick    Bldg.. 

Pittsburgh,    Pa. 


Johnson,    E.   A., 

15    X.    Euclid    .Ave, 

liclkvuc,    Pittsburgli,     I'a. 

Johnson,    George    T., 

Vice    President,    The 
Buckeye    Steel    Castings   Co., 
South    Parsons  Ave., 

Columbus,    Ohio 

Johnson,   I.   S., 

Resident    Material    Inspector, 
Penna.    System, 

Room  402-1013   I'eim  .\ve., 
Pittsburgh,    Pa. 

Johnson,    J.    W., 
City    Mgr.,    Amer. 
Rw>'.    Express    Co., 
926   Penn   Ave., 

Pittsburgh,     Pt. 

Johnson,    Nelson   E., 

Machinist,   P.   &  L.    E.   R.   R., 
68  Dunn   St., 

McKees  Rocks,   Pa 

Johnson,    Robert    S., 

Engr.,  P.  &  W.  Va.   Ry., 
67    Water    St., 

Pittsburgh,    Pa. 

Johnson,   Wm.   M., 
Gen.    Superintendent, 
B.    &   L.    E.    R.    R.. 

Greenville,    Pa. 

Johnston,    A.    L., 
Car  Inspector, 
L^nion   Railroad, 
Box   188, 

Unity,   Pa. 

Johnston,    E.   E., 
Engineer, 

W'estinghouse    Electric    &; 
Manufacturing    Co., 
Ill    Seventh   St.. 

Turtle    Creek.    Pa. 

Johnston,    Geo.   E., 

Clerk,   Union   Railroad, 
26   Hill    St., 

Hays,   Pa. 

Johnston.    T.    C, 
Yard    Master. 
Union   R.   R.    Co., 
Box    No.    3. 

X.   Bessemer,   Pa. 

Johnston.   W.   A., 
Gang  Fore.,    Penna.   System, 
368  Second   St., 

Pitcairn,    Pa. 
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Jones,    Louis    E., 

Department    Manager, 

American    Steel    Foundries, 
North    Wrigley    Bldg., 

Chicago,    111. 

Jones,  V.  J., 
Representative, 
James    B.    Sipe    &   Co., 
Chamber   of   Commerce 
Building, 

Pittsburgh,    Pa. 

Jones,   W.   F., 

Purchasing  Agent, 
Dining    Service, 

New    York    Central    Lines, 
466    Lexington     Ave., 

New  York,   N.  Y. 

Jones,    William    AL- 

Clerk,    Union    Railroad. 
5020    Glenwood    /\ve.. 
Hazelwood   Sta., 

Pittsburgh,    Pa. 

Jungbluth,   A., 
Superintendent, 
Peoples    East    End    Real 
Estate    Co., 
6616   Jackson    St., 

E.   E.,   Pittsburgh,   Pa. 

Justice,   R.   W., 
Distributor, 

E.    F.    Houghton    &    Co., 

610   Washington    Road, 

South    Hills    Branch, 

Pittsburgh,  Pa. 

Kalik,   John    R., 

Air   Brake   Inspector, 
Union    Railroad, 
R.   D.    1, 

Turtle    Creek,    Pa. 

Kamerer,   R.   W., 
Terminal   Agent, 
P.  &  L.  E.  R.  R., 

Terminal    Annex    Bldg., 

Pittsburgh,    Pa. 

Karns,    C.    A., 

Sales    Department, 
Edgewater    Steel    Co., 
P.    O.    Box   249. 

Pittsburgh,    Pa. 

Karnes,   W.   T.. 
General    Foreman, 
P.   &  L.   E.   R.   R.. 
330   Ohio    Ave., 

Glassport,    Pa. 


Kaup,   Harry  E., 
Gen.    Supt., 

Pressed    Steel    Car    Co.. 

McKees  Rocks,   Pa. 

Kavanagh,    D., 
Storekeeper, 

Unior    Railroad, 

East     Pittsburgh,    Pa. 

Kearney,   J.   W., 
Mgr.  of  Sales,  Canton  Car  Co., 
Perry    Payne     Bldg., 

Cleveland,    Ohio. 

Keefe,    Edward    A., 
Coal    Billing   Agent, 
B.    &    O.    R.   R., 

112     Grandview     Ave., 
Mt.    Washington, 

Pittsburgh,    Pa. 

Keenoy,    R.    P., 
V.  P.  &  G.  S.,   D.  S.  R.  R., 
902    Jancey    St., 

E.   E.,   Pittsburgh,   Pa. 

kelin,   H.   S., 

Draftsman,   Union   R.   R.,   Co., 
R.    F.    D.   4,    Box   208-L, 
Millvale, 

Pittsburgh,    Pa. 

Kellenberger,   K.   E., 
Publicity   Manager, 

Union   Switch   &  Signal   Co., 
P.    O.    Box    127. 

Wilkinsburg,    Pa. 

Keller,   D.    P., 
Conductor, 

P.    &    W.    Va.    Ry., 
524    Forest    Ave., 

Carnegie,   Pa. 

Kelley,   Henry   D., 
District    Manager, 

Metal    &   Thermit    Corp., 
1514    Fayette    St., 

N.    S.,    Pittsburgh,    Pa. 

Kelley,    H.    W., 
Locomotive    Inspector, 
Penna.   R.   R.   Co., 
5840  Center  Ave.. 

Pittsburgh,    Pa. 

Kelly,   H.   B., 

Gen.  R.  F.  of  E., 
P.   &  L.   E.  R.  R., 
821    Davis    Ave.. 

McKees  Rocks,   Pa. 
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Kcllc}',    J.    B. 


Bradfordwoods,   Pa. 


Kelly,    Harry   S, 
146    State    St., 

McKccs 


Rocks,    Pa. 


Kell}-,   J.    P., 
Asst.    Superintendent, 
P.  &  L.   E.  R.  R., 
922  School   St., 

Coraopolis,    Pa. 

Kelly,   J.   W., 

Boiler   Tube    Expert, 
National   Tube   Co., 
515    N.    Grove   Ave.. 

Oak   Park,    111. 

Kelly,    Leo    P., 

Sales    Representative, 

Pgh.    Screw    &    Bolt    Corp., 
3913    California    Ave., 
N.    S.,    Pittsburgh,    Pa. 

Kelly,  Leo  J., 
Superintendent, 

Ft.    Pitt    A'lall.    Iron    Co., 
3036  Bergman   St, 

Pittsburgh,   Pa. 

Kempton,    J.    W., 

Gen.   Sec'y.,   Y.   M.   C.   A., 
P.   &  L.   E.   R.  R., 

Newell,    Pa. 

Kennedy,   A.   R., 
Traffic   Manager, 

Pittsburgh   Steel   Co., 
Union    Trust    Building, 

Pittsburgh,    Pa. 

Kennedy,   F.   D., 

Supt.,    Railway   Dept., 
Westin^house     Elec.     & 
Mfg.   Co., 
242  Bevington   Road, 

Wilkinsburg,    Pa. 

Kennedy,  F.   J., 
Auditor  Pass,  Accounts, 
P.  &  L.   E.  R.  R., 
802    Fifth    Street, 

New   Brighton,   Pa. 

Kennedy,    Julian, 
Consulting  Engineer, 
Bessemer  Bldg., 

Pittsburgh,    Pa. 


Kepler,    G.    W., 
Secretary  and   Treasurer, 
B.   &  L.   E.   R.   R.   Co., 
Union  Trust    Bldg., 

Pittsburgh,   Pa. 

Kerb)',   Frederick,  i^ 
Asst.  to  Chief  of  Motive 
Power  and   Equipment. 
B.   &  O.  R.  R.. 
218   Pennsylvania  Ave., 

Cumberland,     Md. 

Kerr,    Clark    R., 

Asst.    Car    Foreman, 
Union    Railroad    Co., 
1109  Wool   St., 

Duquesne,    Pa. 

Kessler,   Howard, 

R.  F.  of  E.,  P.  &  L.  E.  R.  R., 
135   Amelia   St., 

AIcKees   Rocks,  Pa. 

Ketchpel.    Paul  A., 
Engineer, 

Lower    Stoker   Co., 
932    N.    Lincoln    Ave., 

N.  S.,  Pittsburgh,  Pa. 

Ketterer,    Frederick    P., 
Office  Train   Master, 
P.  &  L.   E.  R.   R.. 
1518  McFarland  Road, 

Dormont,   Pa. 

Keys,    Arthur    H., 

General    Car    Foreman, 
B.   &  O.   R.   R., 
2801    Crosby   Ave., 

Pittsburgh,   Pa. 

Kidd,    Howard    C, 

Professor   of   Commerce. 
University    of    Pittsburgh, 
Pittsburgh,    Pa. 

Kiefer,    Fred, 
Pasteurizer, 

Rieck-Mcjunkin  Dairy  Co., 
4915    Jordon    St., 

E.   E.,   Pittsburgh,   Pa. 

Kight,  R., 

Conductor, 

Western   Maryland    Ry.    Co., 
Thomas,    W.   Va. 

Kilmer,   George   L., 
Asst.   to   President, 

Bradford    Corporation, 
25  West  43rd  St.. 

New   York   City 
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Kimling,    Karl, 
Asst.    IMgr.    Central    W'hse., 
P.   &  L.   E.   R.  R., 
85    Harwood    Street, 

Pittsburgh,    Pa. 

King,  C.  R,  Jr., 
General  Engineer, 

W'estinghouse    Elec.    & 
Mfg.    Co., 

East    Pittsburgh,    Pa. 

King,  T.   C, 

Mgr.,   R.   R.   Sales, 
Pgh.    Knife   &   Forge    Co., 

Fir.st    Nat'l.    Bank    Bldo., 

Pittsburgh,^  Pa. 

Kinne}',    Thomas    F., 

Asst.   Foreman,   Dept.   "U," 
Westinghouse  Air  Brake   Co., 
22>Z    Welsh    Ave., 

Wilmerding,    Pa. 

Kirkpatrick,    H.    F., 
Chief    Clerk, 

Union    Steel    Castings    Co., 
62nd    and    Butler    Sts., 

Pittsburgh,    Pa. 

Kirkpatrick,   R.   L., 

Traction    Apparatus    Sales, 
W'estinghouse    Elec.    & 
Mfg.    Co., 

East   Pittsburgh,    Pa. 

Kiser,   Joseph   A.,   Jr., 
Gang   Fore.,   Car   Dept., 
Union  Railroad  Co., 
R.  F.  D.  No.   1. 

Verona,   Pa. 

Kleber,    Charles,   J., 

P.   W^   I.— P.  &  L.  E.  R    R., 
R.  F.  D.,  No.  1,  Box  104, 

McKees    Rocks,    Pa. 

Kleinhans,    Harry, 
942   Union   Trust    Bldg., 

Pittsburgh,   Pa. 

Kleinhans,   L., 

District   Sales  Mgr., 

Industrial    Brown     Hoist 
Corporation, 

2401     Koppers     Bldg., 

Pittsburgh,    Pa. 

Kline,    I.    N. 
Foreman, 

Westinghouse     Airbrake     Co., 
510   Grandview   Ave., 

East    Pittsburgh,    Pa. 


Knapp,    A.    D., 
President, 

Nicola   Lumber  Co., 

1410   Farmers    Bk.    Bldg., 

Pittsburgh,    Pa. 

Knapp,    K.    AI., 
District    Alanager, 
Universal   Steel    Co., 
Chamber   of   Com.   Bldg., 

Pittsburgh,     Pt. 

Knox,    W'm.   J., 

Alechanical    Engineer, 
B.   R.   &   P.   Ry.   Co., 
10   Fourth   St., 

DuBois,    Pa. 

Koch,    P.   R., 
Station   Master, 
P.   &  L.   E.   R.   R., 

Pittsburgh,    Pa. 

Koehler,    Paul    A., 
Clerk, 

Union    Railroad    Co., 
739    Glenn    St.. 

W'ilkinsburcr,   Pa. 

Kohl,   H.   J,, 
Gen.    Car   Fore., 
P.    &    L.    E.    R.    R., 
1106   Tweed    St., 

Pittsburgh,    Pa. 

Kohute,   Hilary   Geo., 
Clerk,   Union_^R.  R.. 

tast  Pittsburgh,   Pa. 

Krause,    Harry    A., 
Gang    Fore.,    Penna.    Svstem, 
160  Race   St., 

Edgewood,    Pittsburgh,    Pa. 

Kromroy,   F.   R., 

South    American    Rep., 

W'estinghouse   Airbrake   Co. 
c/o    G.    C.    Dehne, 

AVilmerding,    Pa. 

Kroske,    J.    F., 

Mgr.,    P.    T.    Sales,    Ingersoll 
Rand   Co., 

706   Chamber   of   Commerce 
Bldg., 

Pittsburgh,    Pa. 

Kummer,    Jos.    H., 
Supt.    of    Orders, 

Fort    Pitt    Mall.    Iron    Co., 
209   Greydon   Ave.. 

McKees   Rocks,   Pa. 
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Lackner,    R.    A., 
V.  P..  Nccly  Nut  &  Bolt  Co., 
26  So.  22nd  St.. 

Pittsburgh,    Pa. 

Ladd,   Geo.  T., 
President, 

United      Engineering     &     Fdy. 
Company, 
23VJ   Farmers   Bank   B!dg., 
Pittsburgh,    Pa. 

Laird,    E.    C, 

Editor   &   Publisher, 
The    Railroad    Herald, 
1038  W.  Peachtree  St..  N.  W. 
Atlanta,    Ga. 

Laird,    Geo.    R., 

Clerk,     Penna.     System, 
938   :Milton   St., 

W'ilkinsburg,     Pa. 

Laird,    Joseph, 

Trainmasters   Clerk. 

Aliquippa  &   Southern    R.    R., 
529   Sixth   Ave., 

Beaver,    Pa. 

Lally,    C.    v., 

General    Manager    of    Sales, 

Pgh.    Steel   Products   Co., 

605    X.    Xegley    Ave., 

Pittsburgh,    Pa. 

Lanahan,    Frank   J-, 
President,    Fort   Pitt 
Mall.   Iron   Co., 
P.   O.   Box   1054. 

Pittsburgh,    Pa. 

Lanahan.   J.    S., 

Vice-President.     Fort     Pitt 
Mall.   Iron   Co., 
127   Elysian   Ave., 

Pittsburgh,    Pa. 

Landgraf,    F.   K., 
General    Supt., 

Flannery   Bolt   Co., 
118  Crafton  Ave., 

Crafton,   Pa. 

Landis,  \V.   C, 
Superintendent, 

Westinghouse    Air   Brake 
Company, 

Wilmerding,    Pa. 

Landsperger,    Elmer    C, 
General    Yard    Master, 
P.   &.   L.    E.   R.   R.. 
209   Monongahela   Ave., 

Glassport,  Pa. 


Lang,   VV.  C, 

Master   Car    Builder, 
P.   &  L.   E.   R.   R., 
_  McKees  Rocks,   Pa. 

Langbein,   Paul, 

Clerk,    Storehouse^- 
P.    &   L.    E.    R.    R., 

106    West    Undercliff    St.. 
Etna,    Pa. 

Lappe,    J.    C, 
Prcsidvint, 

Lappe    Supply    Co., 
405    Penn    Ave., 

Pittsburgh.    Pa. 

Larsen,   Jacob   C, 

Asst.    to    Mech.    Engr., 
The  Buckeye  Steel 
Castings   Co., 

So.    Parsons   Ave., 

Columbus,   Ohio. 

Laughner,    Carl   L., 

Gen'l.  Foreman,  P.  S.  C.   Co., 
1009   James    St.. 

X.    S.,    Pittsburgh,    Ft. 

Laurent,    George   F., 
Sales  Engineer, 
Ft.    Pitt    Mall.    Iron    Co., 
3129   Landis   St., 

Pittsburgh,     P?.. 

Laurent,   Jos.   A., 

Foreman,   Finish    Dept., 
Fort    Pitt    Mall.    Iron    Co., 
414    Broadway, 

McKees    Rocks,    Pa. 

Lawler,  Joseph  A., 
Sup't.    Trans., 

Carnegie    Steel    Co., 

Edgar  Thomson   Works, 

Braddock,    Pa. 

Lawson,    A.    F., 
Foreman    Painter, 
P.   &   L.    E.    R.   R., 
322   Reifert   St.. 

Pittsburgh.    Pa. 

Lawson,    Rowland    R., 
Clerk.    B.   R.    &   P.    Rv., 
2955    Merwyn    Ave., 
Corliss    Station, 

Pittsburgh,    Pa. 

Leach,    J.    T.. 

M.    M..    Penna   Svstem, 
1001     Broadway, 
Juniata   P.   O.. 

Altoona,    Pa. 
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Leahy,    Michael    F., 
Sub-Foreman, 

Pressed    Steel    Car    Co., 
3420  Fleming  Ave., 

N.    S.,   Pittsburgh,   Pa. 

Leckey,  Ralph  F., 

Secretary    and     Treasurer, 
William   M.    Bailey   Co., 
721   Penn   St., 

North    Braddock,    Pa. 

Lee,  Elisha, 

Vice  Pres.,   Penna.  R.  R.   Sys., 
Broad    Street    Station, 

Philadelphia,    Pa. 

Lee,   L.   A., 

Supt.  Teleg.,   P.   &  L.   E.   R.   R.. 
64   Terminal    Annex    Bldg., 

Pittsburgh,    Pa. 

Lees,    Thomas, 

Reymer    &    Brothers,    Inc., 
4128  Franklin  Road, 

N.   S.,   Pittsburgh,   Pa. 

Leet,  C.   S., 
Land  Agent, 

B.   &  L.   E.   R.  R., 
P.  O.  Box  456, 

Pittsburgh,    Pa. 

Lehr,   Harry  W., 

Genl.  Fore.  Pass's.   Car  Insp., 
P.  R.  R.  Co., 

6832    McPherson    Blvd., 

Pittsburgh,    Pa. 

Leiper,    C.    L, 

Gen.   Mgr.,   Central   Region, 
P.  R.  R.  System, 

Pennsylvania    Station, 

Pittsburgh,    Pa. 

Leisenring,   W.  J., 
Salesman, 

American  Locomotive   Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Leonard,   C.  W., 

Salesman,     Independent 
Pneumatic    Tool    Co., 
718   Bessemer    Bldg., 

Pittsburgh,    Pa. 


Lewis,    Goodrich    Q., 
Mechanical    Engmeer, 
W.    H.    Miner,    Inc., 
Rookery   Bldg., 

Chicago,    111. 

Lewis,    Herbert, 
Vice   President, 

Universal    Packing    Corp'n., 
108   Smithfield   St., 

Pittsburgh,   Pa. 

Lewis,   John   H., 
Construction    Dept., 
P.   &  L.   E.   R.  R.   Co., 
Wayne   Apartments, 

Beaver,    Pa. 

Lewis,    Malcolm    F., 
Asst.   Trainmaster, 
Penna.   Railroad, 
1828   Montier   St., 

W'ilkmsburg,    Pa. 

Lewis,   Walter  M., 
Gang    Foreman, 

Penna.    Railroad    System, 
172  Olympia  Street, 

Pittsburgh,    Pa. 

Lightsell    S.    M., 
Boiler    Foreman, 
P.    R.    R., 
2674    Wind   Gap   Road, 

Ingram,    Pittsburgh,    Pa. 

Lincoln,    John   J.,    Jr., 

Air    Reduction    Sales    Co., 
1116    Ridge    Ave., 

N.  S.,  Pittsburgh,   Pa. 

Lindahl,    A.    M., 
Y.    M.,   Union   R.    R., 
1732    Laketon    Road, 

Wilkinsburg,    Pa. 

Lingle,    Chas.    M., 
Train    Master, 

P.   &  L.   E.  R.   R.   Co., 
1305  Union  Ave., 

McKeesport,  Pa. 

Linscnoic^ler,   Allen   J., 
Gang  Foreman, 
L^ninn    Railroad, 

200   Dixon    Ave., 

East   Pittsburgh,    Pa. 


Leonard,    D.    E., 
Prpsident, 
Gen.    Equipment    Co.,    Inc., 
342  Madison  Ave., 

New  York,   N. 


Lobez.    P.    L.. 

Designing   Engineer, 

Wcstinehouse    Air    Brake    Co., 
418   Swissvale   Ave., 

Wilkinsburg,  Pa. 
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Lobough,    Smith    S., 
Conductor, 

B.    K.    &    P.    Ry., 
209  Oakland  Ave., 

Punxsutawney,   Pa. 

Lockard,   Ira  B., 

Ganu    Leader,    Union    R.R., 
607    Fawcett    Ave., 

McKeesport,    Pa. 

Loeffler,  George  O., 
Sales   Manager, 
King   Pneumatic   Tool   Co., 
Bessemer   Bldg., 

Pittsburg-h,    Pa. 

Lohr,  Allen  W., 
Commercial    Engr., 
W.   A.    B.    Co., 

1613   Laketon    Road, 

Wilkinsburg,    Pa. 

Long,   Chas.  R.,  Jr., 

Prest.  Chas.  R.   Long  Jr.,  Co., 

Louisville,    Ky. 

Long,   R.    M., 

Air    Brake    Inspector    and 
Instructor, 
P.   &  L.  E.  R.   R., 

McKees    Rocks,    Pa. 

Long,    Walter, 

Walter    Long    IVIfg.    Co., 
14th  &  Muriel  Sts., 

Pittsburgh,    Pa. 

Lorenzo,    Dr.    Frank, 

Surgeon.   B.   R.   &  P.   Ry., 
312   Union    St., 

Punxsutawney,     Pa. 

Loudenbeck,    H.     C, 
Chief   Chemist, 

Westinghouse  Air   Brake   Co., 
Wilmerding,    Pa. 

Lowghner,    Geo.   D., 
Dist.    Sales    Manager, 
Carbo-Oxygen   Co., 
Benedum-Trees   Bldg., 

Pittsburgh,   Pa. 

Lowe,    W.    D., 
Civil   Engineer, 
Koppers    Co., 
2121    Federal    St.    Ext., 
N.   S.,  Pittsburgh,  Pa. 


Lower,   N.   M., 
Assistant  Gen.   Algr., 
Standard   Stoker    Co., 

Robinson  and  Darrah  Sts., 
N.  S.,   Pittsburgh,  Pa. 

Lowry,    Wm.   F.,   Jr., 
Salesman, 

American   Car    & 
Foundry  Co., 
2215   Farmers   Bank 
Bldg., 

Pittsburgh,    Pa. 

Luddy,    Wm.    E., 
E.     H.    Fore., 
Penna.    R.    R.    System, 
7704    Stanton    St., 

Swissvale,    Pa. 

Ludgate,    B.    A., 
Asst.    Engineer, 

P.    &   L.    E.    Railroad    Co., 

Pittsburgh,   Pa. 

Lunden,    Carl    J., 
Draftsman, 

P.    &    L.    E.    R.    R., 

267    Fisk    St., 

Pittsburgh,    Pa. 

Lustenberger,    L.    C, 

Asst.   to   Asst.    Gen'l.    Mgr., 
Sales,     Carnegie     Steel     Co., 
Carnegie    Bldg., 

Pittsburgh,   Pa. 

Lyman,   Lynn   S., 
Renewal  Parts  Eng'r., 

Westinghouse  E.  &  M.  Co., 
1133   Rebecca   St., 

Wilkinsburg,    Pa. 

Lynch,    Bernard    J., 
As.st.   Supervisor, 

Mon.    Con.    R.    R.    Co., 
3202    Iowa   St., 

Pittsburgh,   Pa. 

Lynch,    C.    A.. 

Fort    Pitt    Steel    Casting    Co., 
5918  Douglas  Ave., 

Pittsburgh,    Pa. 

Lynch,  E.   K.. 
Special  R.   R.   Rep., 
Chicago   Pneum.   Tool    Co., 
923   Prescott  Ave., 

Scranton,    Pa. 

Lynn,     Sam'l., 

Sunt,    of    Rolling    Stock, 
P.   &   L.    E.    R.   R., 

McKees  Rocks,   Pa. 
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Lynn,   Wm.,  Jr., 

Gen.    Foreman    Car    Dept., 
P.   &  L.   E.   R.   R.. 
Box  377,  R.  D.  3. 

Coraopolis    Pa. 

MacDonald,    William    C, 
Special    Agent,    Contracts, 
Penna.    R.    R.    System, 
254   Allison  Ave., 

Emsworth,    Pa. 

Mace,  W.   S., 
Yard  Master, 

Aliquippa   &   Southern   R.   R., 
1815   McMinn  St., 

Aliquippa,    Pa. 

Mackert,    A.    A.. 

Asst.   to   Asst   Chief    Engineer, 
W.   A.   B.   Co., 
450    Caldwell    Ave., 

Wilmerding,    Pa. 

Magill,    \V.    E., 
D.    F.    A., 
B.  &  O.  R.   R- 
474   Teece   Ave., 

Bellevue,    Pa. 


Malev,  \V.  E., 

Supervisor,    Bridges    &    Bldgs., 
B.   R.   &  P.   Ry-, 
115   Grant   St., 

DuBois,   Pa. 


Maliphant,    C.    W., 
Test  Dept., 
\V.   A.  B.   Co., 

101    Herman   Ave., 

Wilmerding,    Pa. 

Mann,    Henry    S.. 
Dist.    Sales  Mgr., 
Standard   Stoker   Co.,    Inc., 
1903   McCormick    Bldg.. 

Chicago,   111. 


Manogue,    W.    T., 
Sales    Engineer, 

Sunbeam  Elec.   Mfg.   Co., 
549   W.    Fishers    Ave., 

Philadelphia,     Pa. 


Muntcll,    W.    T., 
Salesman, 

Pgh.    Screw    &    Bolt    Corp., 
4400    Center    Ave., 

Pittsburgh,   Pa. 

Margiotti,    Chas.    J., 
Attorney, 

B.  R.  &  P.  Ry., 
720    W.    :\Iahoning   St., 

Punxsutawney,    Pa. 

Marlow,   Geo.   A., 
Chief   Car   Inspector, 
Penna.    R.    R., 

575    Broad    St.    Station, 

Philadelphia,  Pa. 

Marquis,    Geo.    E., 
Trainmaster, 

P.   &  L.   E.   R.   R., 
702   Sixth   Ave., 

New  Brighton,   Pa. 

Marsh,    F.    E., 
Salesman, 

Nathan   Manufacturing   Co., 
R.  F.  D.  No.  2, 

West  Chester,  Pa. 

Alarshall,    Craig    W., 
Eastern    Sales    Mgr., 

Sunbeam   Elec.   Mfg.   Co., 
1720    Grand    Cen.    Terminal, 
New  York,  N.  Y. 

Martin,    J.    Howard, 

Vice   Pres.   &   Sales   ^^fgr., 
American   Die   &   Forge  Co., 
Box    9, 

Swissvale,    Pa. 

Martin,   T.   J., 

Asst.    Train    Master, 
Monon  Div.,   P.   R.   R., 
425    Fourth    St., 

Monongahela,    Pa. 

Mason,   S.   O., 
Foreman, 

Westinghouse    Air    Brake    Cft., 
Wilmerding,   Pa. 


Manson,   Arthur   J., 
Traction  Apparatus  Manager,  _ 
Westinehouse   Electric  &  Mfg- 
Company, 

700    Braddock    Ave., 

East   Pittsburgh,    Pa. 


Mastcrman,  T.   W., 
Test    Engineer, 
Westinghouse  Air  Brake  Co., 
1249    McClure    Ave., 

East    McKeesport,    Pa. 
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Masters,   Wm.  C, 
Sales,    Engineer, 

Graliam    Bolt   &    Nut    Co., 
P.    C).    Box  455, 

i'iltsburgh,    Pa. 


Matchctt,  H.   K.. 
238    Grant   Ave., 


Bellevae,    P». 


Matchncer,    Wm.    W., 
Sales    Dept., 

Buckeye;  Slcel   Castings   Co., 
Columbus,    Ohio. 

Mateer,   W.    H., 

Director   ot    i-'urchascs, 
Standard   Steel   Car   Co., 

Butler,    Pa. 

Alathcny,    George    W., 
Yard    Conductor, 
P.   &  L.   E.  R.  R.. 
18U8    Jenny    Lind    St., 

McKeesport,    Pa. 

Mathis,    B.    H., 
Treasurer, 

Warren   Tank    Car   Co., 

Warren,   Pa. 

Matthews,  R.  J., 
Salesman, 

Edgewater  Steel  Co., 
P.  O.  Box  249, 

Pittsburgh,    Pa. 

Mauck,    E.   A., 

Air    Brake    Inspector, 
Union    Railroad, 
Box    55, 

North    Bessemer,    Pa. 

Col.    Maxfield,    H.    H., 
S.   M.  P.,  Southern   Div., 
Penna.    Railroad, 
402   Pennsylvania   Bldg., 

Wilmington,    Del. 

Maxwell,    R.    E., 

Wheel    Engineer, 
Carnegie    Steel    Co., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Meehan,    C.    L., 
Asst.   Train   Master, 

Aliquippa   &   Southern   R.   R., 
1929   Irwin    St., 

Aliquippa,    Pa. 


Megogney,    Frank   M., 
Statisticain, 
P.  &  L.  E.   R.  R., 
624    P.    &   L.    E^ 
Terminal   Bldg., 

Pittsburgh,     Pa. 

Merscher,    Jcjhn, 

Foreman   Car    Repairs, 
P.    &   L.    E.    R.    R., 
348     Woodward     Ave., 

McKees  Rocks,   Pa 

Mertz,    G.    H., 
Freight  Agt.,  M.  C.  R.  R., 
4035    Alurray    Ave., 

Pittsburgh,    Pa. 

Mertz,   Jacob   J., 
Gang    Foreman    Car    Dept., 
P.    &   L.    E.    R.    R., 

Glenwillard,    Pa. 

Meyer,    G.    K., 
Salesman, 

Bock-Stauffer   Co., 
3407  Shadeland  Ave., 

N.    S.,    Pittsburgh,    Pa. 

Meyer,  Wendcl  J., 
Chief    Engineer, 

O.    C.    Durvca   Corp'n., 
R.   D.  7,' 

Butler,    Pa. 

Meyers,   August   J., 
Locomotive    Machinist, 

Aliquippa   &   Southern   R.    R., 
Vanport,    Pa. 

Milby,    T.   A., 

Investigator   for   the   State 
."Xuditor    General    of    Pa., 
309   Grace   St.. 

Pittsburgh,     Pa. 

Miles,    Harry   E., 
Yard    Master, 

Union    Railroad    Co., 
5427    Claybourne    St., 

Pittsburgh,    Pa. 

Miles,   W.   E., 
President, 

Miles   &   Co.,    Inc., 

Dubois,    Pa. 

Millar,    Clarence   W., 
Mgr.    Order    Dept., 
Pressed    Steel    Car   Co., 

McKees    Rocks,    Pa. 
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Miller,    George, 

Piece-work  Inspector, 
P.  &  L.  E.  R.  R.  Co., 
3228   Sacramento  Ave., 

Pittsburgh,    Pa. 

Miller,   J.   Alfred, 
Gen.    -M^r.    of   Sales, 
Vanadium   Corp.   of   America, 
Oliver  Building, 

Pittsburgh,    Pa. 

Miller,    J.    F., 
Sales    Engineer, 

Carnegie    Steel    Co., 
Carnegie     Bldg., 

Pittsburgh,    Pa. 

Miller,    John, 

Gen.    Car    Fore.,    Alontour 
Railroad, 

5127   Blair   St. 

Hazelwood,    Pa. 

Miller,  L.   L., 
Labor   Foreman, 

P.    &   L.    E.    R.   R.    Co., 
2900    jMerwyn    Ave., 

Pittsburgh,    Pa. 

Milliken,  C.  C, 
Traffic    Dispatcher, 
Universal  Portland  Cement  Co., 
517   Frick   Bldg.. 

Pittsburgh,   Pa. 

Milliken,   I.   H., 

Vice   Pres.,   The   ?iIcConway  & 
Torley    Co., 
48th   St.   and    A.   V.   Ry., 

Pittsburgh,    Pa. 

Milliken,    Col.   Jas., 
President,   Pitts.   Test.   Lab., 
4914    Center    Ave., 

Pittsburgh,    Pa. 

Mills,    C.    C, 

Vice   Pres.    &   Gen.    Manager, 
Unity    Railways    Co., 
619  Union    Trust    Bldg.. 

Pittsburgh.    Pa. 

Miner,    W.    H., 
Railway    Supplies, 
Rookery   Bldg., 

Chicago,    111. 

Minnick,   F.   G., 
General    Manager, 
P.   &  L.   E.  R.  R., 
308    Lincoln    Ave., 

Bellevue,   Pa. 


Alisner,    George  W., 

Westinghouse  Air   Brake  Co., 
304  Arlington    Ave., 

East   McKeesport,  Pa. 

Alitchell,    Frank   K., 

Signal  Insp'r.,  P.  &  L.   E.  R.  R., 
1218    House    Bldg., 

Pittsburgh,    Pa. 

Alitchell,    J.    G.. 
Sub-Storekeeper, 
Union   Railroad, 
3   Uuquesne   Boulevard, 

Duquesne,    Pa. 

Alitchell,   J.   Wallace, 
Salesman, 

Pitts.  Forge  &  Iron  Co., 

1306  C.  of  Commerce  Bldg., 
Pittsburgh,    Pa. 

Mitchell.  John  H., 

Standard    Steel    Car    Co., 
Frick    Bldg., 

Pittsburgh,    Pa. 


Mitchell,    W.    S., 
Signal    Inspector, 
P.   and  L.   E.   R. 
540  First  St., 


R. 


Beaver,    Pa. 


Mogan,    John    M., 
General    Yard    Master, 
P.    &   L.    E.   R.   R., 
119    Overbrook    Blvd., 

Pittsburgh,   Pa. 

Mohn,  Louis, 

District    Manager, 

Garlock    Packing    Co., 
Frontenac     Apts., 
Highland  Ave., 

Pittsburgh,   Pa. 

Aloir.    W.    B.. 

Chief    Car   Inspr., 
Penna.    Railroad, 
521    Penna.    Station, 

Pittsburgh,   Pa. 

Moljneaux,    Dawes   S., 
Sales   Engineer, 

Ft.    Pitt    Spring    Co., 
Box  917, 

Pittsburgh.    Pa. 

Monks,    J.    J., 

Freight    Traffic    Manager, 
P.   Sc  L.   E.   R.   R., 

Pittsburgh,   Pa 
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Montgomery,    J.    L., 
C.   C,   Accounting   Dept., 
Union    R.    R, 

1418    Carnegie    Bldg., 

rittsburgh,    Pa. 

Montgomerj',    Wm.    J., 
Railwaj'    Representative, 

The    Sherwin    Williams    Co., 
601    Canal    Road, 

Cleveland,    Ohio 

Moody,   M.   R., 
Mfg.    Engineer, 

Westinghousc    E.    &   j\I.    Co., 
1031    Macon    St., 

Pittsburgh,    Pa. 

Moore,    Donald    O., 

}klgr.    of    Traffic    Div., 
Chamber    of    Commerce, 
Chamber   of    Com.    Bldg., 

Pittsburgh,    Pa. 

Moore,    Frank, 
Pres't.   Pgh.   Malleable  Iron  Co., 
1406    Clark    Bldt^., 

Pittslmrgh,    Pa. 

Moore,    Ray  L., 

Asst.    Superintendent, 
B.    R.    &   P.    Ry., 

Punxsutawney,  Pa. 

Moreland,    Evan    L., 

Machine  Shop  Foreman, 
Montour    Railroad, 
1215   Hiland  Ave., 

Coraopolis,    Pa. 

Morgan,    A.    L., 
Supt.    on    Special    Duty, 
Penna.    R.    R.    System, 
24  Maple   Ave., 
Woodlawn, 

Wheeling,    W.    Va. 

Morris,  J.   H., 

Fuel  Sup'vr.,   B.  R.  &  P.  Ry., 
704  E.    Mahoning   St., 

Punxsutawney,    Pa. 

Morris,  J.   M., 
Traffic    Manager, 
National    Tube    Co., 
1922   Frick   Bldg., 

Pittsburgh,   Pa. 

Morrow,    Robt.    T., 
Asst.  to  Vice   Pres., 
Penna.    System, 
401  Roup  Ave., 

Pittsburgh,    Pa. 


Morrow,    Wilson, 
Division    Engineer, 
B.   R.   &  P.   Ry., 
113    W.    DuBois   Ave., 

DuBois,    Pa. 

Morse,  J.    W.,  * 

Asst.  R.   F.   of  E., 
Penna.     System, 
P.   O.   Box  892, 

Youngwood,    Pa. 

Moses,  Graham   Lee, 
Elec.     Engr.,     Westinghouse 
Elec.    &   Mfg.    Co., 
407    Franklin    Ave., 

Wilkinsburg,    Pa. 

Moulis,  F.   J., 
Cashier,  B.  R.  &  P.  Ry., 
1222    Voskamp    St., 

N.    S.,    Pittsburgh,    Pa. 

Mourcr,    Charles    W., 
Special    Work, 

Pressed    Steel    Car    Co., 
148    Taylor    Ave., 

Beaver,    Pa. 

Moxey,  Arthur  C, 
Railway  Salesman, 

Scientific    Produc.    Corp., 
311   W.  Cunningham  St., 

Butler,    Pa. 

Moyer,    Oscar    G.    A., 

Engineer,    Rieck-Mcjunkin 
Dairy  Co., 
2236  Lutz  Ave., 

Mt.   Oliver  Sta.,  Pgh.,   Pa. 

Mulvey,   John   I., 
Traffic    Manager, 
Hubbard    &   Co., 
6301   Butler  St., 

Pittsburgh,    Pa. 

Munn,    Alex    D., 
First    Aid    Inspector, 
P.  &  L.  E.  R.  R., 

Glenwillard.    Pa. 

Alurphy,    Daniel, 

Yardmaster,  P.  &  L.  E.  R.   R-. 
124   Stewart   St., 
Mt.    Oliver   Sta., 

Pittsburgh,    Pa. 

Murray,    Donald, 
President, 

^lurray   Safety    Sling    Co., 
1015   South   Ave.. 

Wilkinsburg,    Pa. 
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Murray,  James  S., 
Mfg.    Agent, 

Goddard    &    Goddard,    Inc., 
392    Hazel    Drive, 

Mt.    Lebanon,    Pa. 

Murray,  M.  H., 
Salesman, 

United  Oil    Co., 
906    Steuben    St., 

Pittsburgh,    Pa. 

Murray,  Thomas, 
Freight    Conductor, 
P.  &  L.  E.  R.  R., 
601  Atlantic  Ave., 

McKeesport,    Pa. 

AIusc,    Thos.     Charles, 
Traveling    Car   Agent, 
P.    &   L.    E.   R.    R., 
253  Fourth  St., 

Beaver,    Pa. 

Alyers,   Arnold, 

R:    R.    Equip't.    Insp'r., 
Carnegie    Steel    Co., 

R.   F.   D.,   1   Box  338. 

Homestead,    Pa. 

Myers,   R.    C, 
Storekeeper, 

Alonongahela   Ry.   Co., 

Brownsville,   Pa. 

Myers,    Walter   H., 
Chief    Clerk  to    Mech.    Supt., 
Montour  R.  R.    Co., 
P.  O.   Box   161, 

West   Bridgewater,   P«. 

McAbee,   W.   S., 

Vice    Pres.    &    Gen.    Supt., 
Union     R.     R., 
5239    Gertrude    St., 

Pittsburgh,  Pa. 

McCabe,    James    F., 
Train    Dispatcher, 
P.   &  L.   E.  R.  R., 

319    Chartiers    Ave., 

McKees    Rocks,    Pa. 

McCandless,    Geo.   W., 
Treasurer,    The 

McConway   &   Torley   Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,     Pa. 

:\IcCarthy,    F.     W., 
Supt.     Car     Operation, 

Pittsburgh     Railways     Co., 
170    Steuben    Ave., 

Pittsburgh,    (5)    Pa. 


McCartney,    John    H., 
District     Alanager, 
James  B.   Sipe  &  Co., 
165    Broadway, 

New   York,   N.   Y. 

McCauley,    Wm., 

R.    F.    of    E.    Pcnna.    System, 
28    Kerr    St., 

Uniontown,    Pa. 

?\IcCiintock,    John    D., 

Manager,    Injector    Dept., 
Wm.   Sellers   &   Co.,   Inc., 
1600   Hamilton    St., 

Philadelphia,    Pa. 

McCloskey,  J.   C, 
Clerk,  Union  R.  R.  Co., 
2227    Woodstock    Ave., 

Swissvale,    Pa. 

AlcComb,    R.    J., 
Sales   Alanager, 

Woodings  Forge  &  Tool   Co., 
Verona,    Pa. 

McConnell,    Allen  L., 
Car  Distributor, 
P.  &  L.  E.  R.   R., 
127    Fitler   St 

Pittsburgh,    Pa. 

-McCunnell,    Frank  P. 
Yardmaster, 

P.  &  L.  E.  R.  R., 

210   Eleanor  St., 

S.   S.,  Pittsburgh,   Pa. 

^McConway,   Wm.,   Jr., 
Vice   President,   The 

McConway    &    Torley    Co., 
48th    St.   and   A.   V.   Ry., 

Pittsburgh,     Pa. 

McCornish,  W.   C, 
Gang    Foreman, 
Penna.    Railroad, 
Second   Ave., 
Conway, 

Beaver    Co.,    Pa. 

McCready,    Arthur, 
Gang    Foreman, 
Union    Railroad, 
547  Ninth  Ave.. 

Munhal!,    Pa. 

McCuen,    J.    T., 

Salesman,    Motch    &    Merry- 
weather    Alachinery    Co., 
Clark  Bldg., 

Pittsburgh,    Pa. 
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McCully,   B.  N., 
Fore.   Car  Repairs, 
Pcnna.     System, 
8C0   Wood   St, 

Wilkinshurg,    Pa. 

McCune,  J.    C, 

Asst.   Director   Engineering, 
Westingiiouse    Air    Brake 
Company, 

Wilmcrding,     Pa. 

McDonald,  John  A., 
119   Carson   St., 

S.    S.,    i'ittshurgh,   Pa. 

AIcDovvcll,   C.   G., 
Chief  Clerk, 

American    Rwy.    Express    Co., 
926    Penn    Avenue, 

Pittsburgh,    Pa. 

McElravy,    J.    W. 
Terminal    Agent, 
P.   &  L.   E.  R,   R., 

Terminal   Annex   Bldg., 
S.    S.,    Pittsburgh,    Pa. 

McGarrigle,    Jos.,    J., 
Sales    Engineer, 

The  Thew   Shovel   Co., 
204  VV.  Phila.  Title  Bldg, 
Philadelphia,    Pa. 

McGaw,    William   L., 
Shop   Foreman, 

McKeesport   Connecting  R.  R., 
1407  Manor  Ave., 

McKeesport,    Pa. 

McGeorge,    D.    W., 
Asst.    Secretary, 
Edgewater    Steel    Co.. 
P.    O.    Box   249, 

Pittsburgh,     Pa. 

:\IcGinley,  T.   A., 
President, 

The   Duff-Norton   Mfg.    Co., 
P.   O.   Box  555, 

N.  S.,   Pittsburgh,   Pa 

McGinnis,    Thomas    P. 
District    Sales    Manager, 
The    Pyle-National    Co., 
420    Oliver    Bldg., 

Pittsburgh,     Pa. 

McGowan,   Chas.  H., 
Draftsman,   P.    S.    C.    Co., 
415    Jefferson    Ave.. 

Bellevue,    Pa. 


McHugh,    C.    A., 
Asst.    Trainmaster, 
P.    &   W.    Va.    Ry., 
21   Cannon  St., 

Crafton,    Pa. 

Mcllv^rain,    J.    P.,       ^ 
Freight     Agent, 
P.  &  L.  E.  R.  R., 

63   Greenbush  Street, 

Pittsburgh,   Pt. 

Mclntyre,    R.    C, 
Asst.    Alaster    Mechanic, 
Union    Railroad, 
403   Braddock  Ave., 

Pittsburgh,     Pa. 

McKalip,  James   C, 
General    Auditor, 

B.  &  L.  E.  R.  K.  Co., 
P.    O.    Box   456, 

Pittsburgh,    Pa. 

McKean,    Joseph    D., 

P.  W.  I.— P.  &  L.  E.  R.  R., 
401    Lorenz   Ave., 

Pittsburgh,    Pa. 

McKedy,  H.  V., 
Rep.,    Railway   Dept., 

The    Patterson,    Sargent    Co., 
30  Church  St., 

New  York,   N.   Y. 

McKee,    Frederick    C, 
Pres.,    Winfield    R.    R., 
2215    Oliver    Bid-. 

Pittsburgh,     Pa. 

McKee,   S.   Frank, 
Asst.  to    Gen.    Mgr., 

Pressed    Steel    Car    Co., 

McKees    Rocks,    Pa. 

McKelvey,   J.    E., 
Asst.   Gen.   Mgr.   Sales, 
Neeley  Nut  &  Bolt  Co., 
21st  and  Wharton  Sts., 

Pittsburgh,    Pa. 

McKinlcy,   Archie, 

Chief    Motive    Power    Inspt'r, 
P.  &  L.   E.   R.   R., 

613    Broadway    Ave., 

McKees  Rocks,  Pa. 

McKinstry,    C.    H., 

Asst.  to  Engr.  of  Tests, 
W.   A.    B.    Co., 
46  Sprague   St., 

Wilmerding,    Pa. 


233 


McKinzie,    Edward, 
General  Yardmaster, 
P.  &  W.  Va.   Ry., 
R.    D.   8,    Grafton   P.   O, 

Rook,    Pa. 

McLain,   J.    E., 
Alanager  of   Sales, 
Bethlehem   Steel   Co., 
1807    Oliver    Bldg., 

Pittsburgh,    Pa. 

McLaughlin,    Howard    B., 
R.    F.    of    E., 
P.    &   L.    E.   R.    R., 
3021    Ashlyn    St., 
Corliss    Station, 

Pittsburgh,    Pa, 

McLaughlin,   L.    S., 
Gar   Inspector, 
P.  &  L.  E.  R.  R., 
R.  D.  No.  2, 

Beaver   Falls,    Pa. 


McNamee,   William   W., 
District  Manager, 

Briggs   &  Turivas   Co., 
H    Clarion    St., 

Grafton,    Pa. 

McNaughton,   W.   H., 
Passenger    Conductor, 
B.   R.    &  P.   Ry., 
196    Crescent    Ave., 

Bu«alo.    N.    Y. 

McNelty,   A.   P., 
Car    Distributor, 
P.   &  L.   E.  R.   R.. 
2950   Voelkel   Avenue, 

Dormont,  Pittsburgh,  Ps 

McPherson,  A.  R., 
Trainmaster, 

Alontour   Railroad, 
Ridge  Ave., 

Coraopolis,    Pa. 


McMahon,   H.   R., 
President, 

Standard  Steel  Spring  Co., 
843    Fourth    Ave., 

Coraopolis,   Pa. 


McQuillen,   J.    J., 
President, 
Universal    Packing    Corp., 
108   Smithfield  St., 

Pittsburgh,    Pa. 


McManus,    Charles   J., 
Gang    Foreman, 

Penna.    Railroad    System, 
3628    Liberty    Avenue, 

Pittsburgh,    Pa. 


McQuiston,    J.    C, 
Advertising  Manager, 
Westinghouse  Elec.  & 
Mfg.    Co., 

East  Pittsburgh,  Pa. 


McMillan,  A.  P., 
Boiler    Foreman, 
P.   &  W.  Va.   Ry., 

928    Western    Ave., 

N.    S.,   Pittsburgh,    Pa. 


Nagel,  James, 

Superintendent    Transfer, 
Montour  Kaiiroad, 
Ferree  St., 

Coraopolis,    Pa 


McMillan,    F.    C, 
Office   Trainmaster, 
P.    &   L.    E.    R.   R., 
1043   Biltmore  Ave., 
South   Hills   Branch, 

Pittsburgh,    Pa. 

McMuUen,    Clark    E., 

Inspector    Transportation, 
P.   &  L.  E.  R.  R.   Co., 
Maple    St.    Extension, 

Coraopolis,     Pa. 

McJiIurray,   Arthur   E., 
Chief    Statistician, 
P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa. 


Nannah,   F.    J., 

Engr.    of    Construction, 
P.    &   L.    E.    R.    R., 

Pittsburgh,    Pa. 

Nash.    R.    L., 
Test    Engineer, 

Westinghouse    Air    Brake    Co., 
437    Franklin    Ave., 

Wilkinsburg,   Pa. 

Xath,    George    J., 
Gen  Yard  Master, 
Mon.  Con.  R.   R.   Co., 
2226   Spring  St., 
Mt.   Oliver, 

Pittsburgh,    Pa. 
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Ncal,   E.  J., 

Piece-work    Clerk    & 
Estimat(jr, 

Pressed    Steel    Car    Co., 
1176  Dohnnan  St., 
Stovve    Township,    Pa. 

Ncal,   O.   H., 

Eastern    Sales    Manager, 
Union    Asbestos    &    Rubber 
Company, 
30    Church    St., 

New  York,   N.  Y. 

Neff,  John  P., 
Vice   President, 

American    Arch    Co., 
17    E   42nd    St., 

New   York,    N.    Y. 

Nelson,    R.    F., 
Draftsman, 

Chartiers   Southern   Ry.   Co., 
1200    Century    Bldg., 

Pittsburgh,    Pa. 

Nelson,    W.    M., 

Supervisor,    Air    Brakes, 
B.    R.    &    P.    Ry., 
12     Kent     Boulevard, 

Salamanca,    N.    Y. 


Ness,    H.    S., 
Freight    Agent, 
B.    R.    &    P.    Ry., 

N.   S.,   Pittsburgh, 

Ncssle,    J.     B., 
Traffic    Mgr., 

P.    &   L.    E.    R.    R., 

P.   &  L.   E.   Term.   Bldg. 
Pittsburgh, 

Nethken,    H.    W., 
Vice    President, 
Pgh.    &    West   Va.    R.    R., 
405    Wabash    Bldg., 

Pittsburgh, 

Nichol,    W.    K., 
Chief    Clerk  to   Gen'l   Supt., 
B.   R.   &   P.   Ry., 

IS    Rumbarger   Ave., 

DuBois, 

Niel,   Ed.    A., 

Freight    Traffic    Manager, 
B.   R.   &  P.   Ry., 
155    W.    Main    St., 

Rochester,    N. 


Nieman,    Charles   J., 
Secretary-Treasurer, 

I'cnn    Iron    &    Steel    Co., 

Creighton,     Pa. 

Nieman,     H.     L., 
Gang    Foreman, 

P.    &   L.    E.    RT  R., 
208    Copeland    St., 

McKees  Rocks,   Pa. 

Noble,    Jesse    A., 
Supv'r.    Bridges    &    Bldgs., 
P.    &    L.    E.    R.    R., 
1643    Broadway, 

McKees  Rocks,  Pa. 

Noonan,    W.    T., 
President, 

B.    R.    &    P.    Ry.    Co., 
155   West   Main   St., 

Rochester,    N.    Y. 

Nordfelt,    H.    C, 
Sales  P^ngineer, 
Continental  Sales  &  Engrg.  Co 
Oliver  Bldg., 

Pittsburgh,    Pa. 

Norris,   J.   L., 
R.    F.   of   E.,   B.   &  O.   R.   R., 
4818    Chatsworth    St., 

Pittsburgh,    Pa. 


Nutt,    Col.    H.    C, 
Pres.    &   Gen.    Mgr., 

Monongahela    Rwy.    Co., 
*  ^-  Century    Bldg., 

Pittsburgh,    Pa. 

Oberlin,    A.     C, 
Auditor, 

Schaefer    Equipment    Co., 
P*-  Koppers    Building, 

Pittsburgh,    Pa. 

Obermeier,    L.    J., 
Machinist, 

Penna.    R.    R.    System, 
Pa.  722   9th    St., 

Pitcairn,    Pa. 

O'Boyle,    Charles    M., 
President, 

Royal   Railway   Supply   Co., 
Pa.  90   Wect    St., 

New    York,    N.    Y. 

O'Brien,  Martin  J., 

Pres.,  Martin  J.     O'Brien     Co., 

1607  Union  Bank    Bldg., 

Y.  Pittsburgh,    Pa. 
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O'Connor,    C.    D., 
Supt.   Transportation, 
Vesta   Coal   Co., 

Pittsburgh,    Pa. 

O'Connor,    AI.    J., 

Rep.,    Dearborn    Chemical    Co., 
618   Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Ogden,    F.    A., 

General     Freight    Agent, 

J6nes    &    Laughlin    Steel    Co., 
Pittsburgh,     Pa. 

Ogden,    Geo.    D., 

Asst.    Vice    President, 
Penna.     Railroad, 
Pennsylvania    Sta., 

New    York,    N.    Y. 

O'Leary,    Jeremiah   J., 

Machinist,     Penna.     System, 
132    Fourth    St., 

Oakmont,    Pa. 

O'AIalley,    J.    N., 

Foreman,    B.    &   O.    R.    R.    Co., 
5130    Second    Ave., 

Pittsburgh,    Pa. 

Orbin,     Geo.     N., 
Retired, 

Engineman,    B.    &    O.     K.    R., 
2945    Glenmore    Ave., 

Dormont,    Pittsburgh,     Pa. 

Orchard,    Chas., 
Special    Agent, 
Traffic     Dept.,     Carnegie 
Steel     Co., 

Carnegie     Buldg., 

Pittsburgh,    Pa. 

Orr,    D.    K., 
Superintendent, 

The   Monongahela   Ry.   Co., 

Brownsville,    Pa. 

Osborne,    H.    C, 
Supvr.  of  Water  Supply, 
P.    &    L.    E.    R.    R., 
250    Wilson    Ave., 

Beaver,     Pa. 

Osborne,    Wm.    J., 

Gen.    Elec.    Fore.,    Union    R.    R., 
8    Norman    St., 

Duquesne,     Pa. 

Oskin,     Wm., 
Ass't.    Foreman, 
W.   A.   B.   Co., 

1250    Broadway    St., 

East    McKeesport,    Pa. 


O'Sullivan,    John   J., 

Pipe    Fitter,    P.    &   L.    E.    R.    R., 
1130    Wayne   Ave., 

McKees    Rocks,    Pa. 

O'Toole,   J.   L., 

Supt.   Frt.   Transportation, 
P.    &   L.    E.    R.    R., 
612    Terminal    Bld,^., 

Pittsburgh,  Pa. 

O'Toole,  Thomas  J., 
Clerk,    B.   &  O.   R.   R.   Co., 
5138    Gluster    St., 

Pittsburgh,    Pa. 

Owen,   A.   T., 

Supt.  Transportation, 
Reading    Company, 
Reading  Terminal, 

Philadelphia,    Pa. 

Pacey,    E.    H., 
President, 
Pittsburgh    Wielding    Corp., 
33   Water    St., 

Pittsburgh,   Pa. 

Painter,    Chas.    Leroy, 

Engr.,   West  E.   &  M.   Co., 
614  Third   St., 

Pitcairn,   Pa. 

Painter,  Jos., 

Railway  Equipment, 

1208   Manhattan   St., 

Pittsburgh,    Pa. 

Paisley,  F.  R., 
Inspecting   Engineer, 
P.   &  L.   E.   R.   R.   Co., 
1111     Stanford    Road, 

N.  S.,   Pittsburgh.  Pa. 

Palmer,   E.   A., 

Traction    Apparatus    Sales, 
Westinghouse   Elec.    & 
Mfg.    Companv. 

564   East   End   Ave.. 

Pittsburgh,    Pa. 

Partington,   Joshua   A., 
225  Cornell  Ave., 
Bellevue    Branch, 

Pittsburgh,    Pa. 

Paschold,   Curtis   H., 
Claim    Agent, 
Legal   Dept., 
Penna.    R.    R., 
417    Chestnut    Rd.. 

Sewickley,  Pa 
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Passino,    F.   J., 

Mgr,   Pgh.   Dist.. 

indc.   Fncu.   Tool   Co., 
718  Bessemer  Bldg., 

Pittsburgh,     Pa. 

Passmorc,  H.  E., 

5668    Darlington    Road, 

Pittsburgh,     Pa 

Passmorc,   H.   E.,   Jr., 
National  Tube   Co., 
Frick   Bldg., 

Pittsburgh,    Pa. 

Pastre,    Harry    A., 
Supervisor  District, 
Offices,  Elliott  Co., 
718    Frick    Bldg., 

Pittsburgh,    Pa 

Patterson,    J.    E., 
"Retired"  Loco.  Engr., 
U.    R.    R., 

7236  McCIure  Ave., 

Swissvale,   Pa. 

Patton,    William    T., 
Head  of  Time  Study  Dept., 
W'estinghouse    x-\ir    Brake    Co., 
Wilmerding,    Pa. 

Paul,    Lesley    C, 

Transportation  Section, 
W.E.    &   Mfg.    Co., 
159  Woodside  Road, 
Forest  Hills  Boro., 

W'ilkinsburg,    Pa. 

Payne,   H.   A., 
Credit    Manager, 
Pgh.    Screw   &   Bolt    Corp., 
P.   O.   Box  752, 

Pittsburgh,     Pa. 

Pehrson,   A.   K., 
Mech.   Engr., 

Pressed   Steel   Car   Co., 

McKees  Rocks,  Pa. 


Penton,   John  A., 
President,  The  Penton  Pub.  Co., 
Cleveland,     Ohio 

Peoples,  Jas.   S., 

Freight    T.  M..    P.  R.  R.    Co., 
2610  N.  SixtU  St., 

Harrisburg,    Pa. 

Perkins,    Chas.    F., 
General    Manager,  • 

Davis    Brake    Beam    Co., 
Box  982, 

Johnstown,    Pa. 

Perry,    W.    E., 
Special    Agent, 
Central    Region, 

Penna.  R.  R.  System, 
Room    404,    Penna.    Sta., 

Pittsburgh,    Pa. 

Person,   G.   H., 
Signal    Supervisor, 
B.   R.  &  P.   Ry., 

117    Scribner    Ave.. 

DuBois,   Pa. 

Peterson,    William, 
Yardmaster, 

P.    &   L.    E.    R.    R., 
1404   Pirl   Street, 

McKeesport,  Pa. 

Pfrom,   E.   L., 

Asst.    Suprv.    of   Track, 
P.  &  L.  E.  R.  R., 
745    Mary    Street, 

McKees   Rocks.  Pa. 

Pickard,  Frank   C, 
Works    Manager. 

Standard    Stoker   Co.,    Inc., 

Erie,   Pa. 

Pickard,    S.   B., 
Chief    Electrician, 
P.  &  L.   E.  R.  R., 
604-A    Broadway, 

^IcKees  Rocks,   Pa. 


Peiffer,   C.  E., 
Master   Car   Builder, 
B.   R.    &   P.    Ry., 

129  \\'est  Long  Ave., 

DuBois,    Pa. 


Pillar,    Michael, 
Piece  Work  Inspector, 
P.   &  L.   E.   R.   R., 
206   Jane    St., 

AIcKees  Rocks,  Pa. 


Penrod,    Homer    F., 
Yardmaster, 

P.  &  L.  E.  R.  R., 
231   South  Ninth  St., 

Connellsville,    Pa. 


Piatt,  J.   G, 

Pres.    and    Gen.    Manager, 
Hunt-Spiller   -Mfg.   Corp., 
383  Dorchester  Ave., 

So.   Boston,  Alass. 
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Porter,  H.   T, 
Chief    Engineer, 

B.   &  L.   E.    R.   R.   Co., 

Greenville,   i"^a. 

Porter,  P.   P., 

Foreman,    Air    Brake    Dept., 
Montour   Railroad, 
134   Jackson    St., 

Bellevue,    Pa. 

Posteraro,   S.    P., 
Frt.    Cashier, 
B.   &   O.   R.   R., 

Grant   and   Water   Sts., 

Pittsburgh,     Pa. 

Postlethwaite,  C.  E., 

Asst.    Vice    President, 
Pressed  Steel   Car  Co., 
55    Broad    St., 

New  York,   N.  Y. 

Prentice,  L.   V., 
Asst.    Station   Master, 
P.  &  L.  E.  R.  R., 
258    Southern    Ave., 

Pittsburgh,    Pa. 

Prince,   Albert, 
Asst.   Foreman, 
P.  &  L.  E.   R.  R.. 

3043    Glenmawr    Ave., 
Corliss    Station, 

Pittsburgh,    Pa. 

Pringle,    Arthur    D., 
Supvr.   Wage    Schedule, 
Monongahela   Railway, 
609    Water    St., 

South    Brownsville,    Pa. 

Pringle,   F.   D., 
Surgeon, 

B.  R.   &  P.   Ry., 
205   So.  Penn  St., 

Punxsutawney,    Pa. 

Pringle,   H.   C, 

Supt.,    Mon.    Con.    R.    R., 
McCully    St.    &    Marlin    Drive. 
Mt.   Lebanon,   Pittsburgh,   Pa 

Pringle,   J.   L., 
Trainmaster. 

Penna.   Railroad, 

lis    Delaticld    Ave., 

Aspinwall,    Pa. 

Pringle,    P.    V., 

Commercial    Engineer, 
Westinghouse  Air  Brake  Co., 
811    South   Ave., 

Wilkinsburg,    Pa. 


Prouty,    Eugene, 
Service   Engineer, 

Standard    Stoker    Co.,     Inc., 
210   West   Eighth    St., 

Erie,    Pa. 

Provost,    S.    W., 
Office    Mgr.,    Am.   Loco.    Co., 
617    Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Pugh,    Clifford,    F., 
Ry.    Watch   Inspector, 
Pugh    Bros., 
House   Bldg., 

Pittsburgh,    Pa 

Pugh,    William, 

Asst.   Gen.   Freight  Agent, 
B.  R.  &  P.  Ry., 
155    W.    Main   St., 

Rochester,   N.   Y. 

Purnell,    Charles    G., 

Inspector,    Metallurgical    Dept., 
Carnegie   Steel  Co., 
Frick   Bldg.,   Annex, 

Pittsburgh,    Pa. 

Pye,   David   W., 
President, 

Tuco    Products    Corp'n., 
30  Church   St., 

New  York,   N.   Y. 

Rabold,    W.    E., 

Chief   Clerk,  P.  R.   R.   Co., 
366   Lehigh    Ave., 

E.  E.,  Pittsburgh,   Pa. 

Ragner,   Geo.   O., 
Sccretarv, 

Beck,  Rilcv  &  Hall  Equip.  Co., 
45S  Union   Trust   Bldg., 

Pittsburgh,    Pa. 

Ralston,    John   A., 

Mech.   Engr.,  U.   R.  R.   Co., 
Frick    Annex, 

Pittsburgh,    Pa. 

Rambo,    Jay    B., 
Asst.   R.    F.    of   E., 
Pennsylvania    R.    R., 
218    Fifth    St., 

Aspinwall,    Pa. 

Rankin,    B.    B., 

Asst.    Gen.   Auditor, 
P.  &  L.   E.   R.  R., 
1502    Park    Blvd., 
Dormont, 

Pittsburgh,    Pa. 
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Raser,   Geo.   B., 
Sales    Engr., 

Ingersoll-Rand    Co., 

706  Chamber  of  Com.   Bldg., 
Pittsburgh,    Pa. 

Rauschart,    E.   A., 
Mech.   Supt.,   Montour  R.  R., 

Coraopolis,  Pa. 

Raymer,    I.    S., 
Signal    Engineer, 
P.  &  L.  E.   R.  R., 
959   Fourth  Ave., 

Beaver,   Pa. 

Read,   A.   A., 

Duquesnc    Slag    Products    Co., 
806  Diamond   Bank   Bldg., 

Pittsburgh,    Pa. 

Read,   Harry  J., 
Assistant    Cashier, 
P.   &  L.    E.   R.   R., 
80   Wyoming  Street, 

Pittsburgh,    Pa. 

Ream,  A.  H., 
S.  M.  P.  &  E., 
P.   &  S.   R.  R., 

Brookville,    Pa. 

Reardon,    M.    J., 
Gen.  Y.  M.,  P.  &  L.  E.  R.  \Rl, 
638    Fifth   Ave., 

Coraopolis,    Pa. 

Reardon,   John    P.. 
Sub-ForciTian, 
Pressed   Steel   Car   Co., 
704    Shade    Ave., 

Bellevue,    Pa. 

Record,   J.    Fred, 
Supt.    of    Production, 

Westinghouse   Air   Brake 
Company, 

Wilmerding,    Pa. 

Reddick,    Warren   E., 
Clerk, 
P.    &  L.    E.    R,   R.. 
1114    Faulkner    St., 
Corliss   Sta., 

Pittsburgh,    Pa. 

Redding,  J.   H., 
General    Supt., 

Penna.   R.   R.   Sys„ 
Penna.    Station, 

Pittsburgh,    Pa. 


Redding,    P.    E., 
Special    Rep., 

Juhns-Manville     Corp'n., 
Westinghouse    Bldg., 

Pittsburgh,   Pa. 

Redding,    R.    D., 
General    Foreman, 

P.  &  L.   E.   R.   R.   Co., 

Campbell,    Ohio 

Rees,    Harry, 

blaster   ^lechanic, 
B.    &   O.    Shops, 

Akron,    Ohio. 

Reeves,    George, 
Fore.    Electrical    Dept., 
Ft.   Pitt   Malleable  Iron  Co.. 
330    Woodward   Ave., 

McKees  Rocks,   Pa. 

Regan     W.    J., 

^lechanical     Engineer, 
The  AIcConway-Torley  Co., 
48th   St.   &  A.   v..  Ry.. 

Pittsburgh,   Pa. 

Reid,    Samuel, 

Inspecting    Engineer, 
P.   &  L.   E.   R.   R., 
411    Eleventh   St., 

Beaver   Falls,   Pa. 

Reifsnyder,  J.   W., 
Engineer   of   Tests, 
Pgh.  Testing  Laboratory, 
Stevenson    &    Locust    Sts., 
Pittsburgh,    Pa. 

Renshaw,   W.   B., 
Asst.    Dist.    Engineer, 
W.   A.    B.    Co., 

Wilmerding,   Pa. 

Rex,    Charles   E., 

Asst.    Engine   House    Fore., 
Pennsylvania   R.    R., 
233   Clifton   Ave., 

Sharpsburg,    Pa. 

Reynolds,   D.   E., 
Purchasing   Agent, 
B.  &  L.  E.  R.  R., 
687    Union    Tru'^t    BIdsr., 

Pittsburgh,   Pa. 

Richardson,   F.   E., 
President, 

Pgh.   Forge  &  Iron   Co., 
Chamber   of    Com.    Bldg., 

Pittsburgh,    Pa. 
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Richardson,  H.   R., 

Suprv.    of   Wage    Schedules, 
P.   &  L.   E.   R.   R., 

Pittsburgh,    Pa. 

Richardson,    L.     C, 
Sales   Engineer, 

Sunbeam   Electric   Mfg.   Co., 
1720    Grand    Central    term.. 
New   York,   N.   Y. 

Riddle,  D.  E., 
Traveling  Auditor, 

Florida  East   Coast  R.   R., 
131   King  St., 

St.  Augustine,   Fla. 

Ridgeway,    James    F., 
Foreman, 

P.  and  L.   E.  R.   R., 
711    Frederick   St., 

McKees    Rocks,    Pa. 

Rieker,   H.    M., 
Freight    Agent, 
P.    &  L.   E.   R.    R., 
23rd  Street, 

S.    S.,    Pittsburgh,   Pa. 

Riley,   Geo.  N., 

Supt.    Alotive    Power, 
McKeesport    Con.    R.    R., 
Frick    Building, 

Pittsburgh,    Pa. 

Ritts,    \Vm.    H., 
Steam   Engineer, 

Spang,   Chalfant  &  Co., 
1    Pine   St., 
Etna,    Sharpsburg  Sta.,   Pa. 

Rizzo,    C.    M., 

Agent,    P.    &   W.   Va.    Ry., 
Chestnut   St., 

Castle    Shannon,    Pa. 

Roan,    Harry   B., 

Fore.,  Loco.  &  Crane  Repairs, 
Jones  &  Laughlin   Steel  Corp., 
658    Franklin    Ave., 

Aliquippa,  Pa. 

Roberts,    A.    L., 

International    Nickel   Co., 
67   Wall   St., 

New   York,    N.    Y. 

Robertson,    Harold, 
Chief    Clerk, 

P.  &  L.   E.   R.  R., 

Dickerson   Run,   Pa. 


Robinson,    R.    L., 

Sales     Representative, 
The     American     Brake     Shoe 
and    Foundry    Co., 
714    Roselawn    Ave., 
S.  H.  B.,   Pittsburgh,   Pa. 

Rodda,    G.    A., 
Engineer, 

P.  H.   B.  &  N.  C.  Ry., 

Harmony,  Pa. 

Rodibaugh,    J.    T., 
Conductor, 
P.   &  L.   E.   R.   R., 

940    Watson    St., 

Coraopolis,    Pa. 

Rogan,    John    A., 

Supt.   of   Car   Houses, 
Pgh.    Railways    Co., 
Duquesne    Bldg., 
Sixth    Floor, 

Pittsburgh,     Pa. 

Rogers,    Robert, 

Sales    Agt.,    American    Car    & 
Fdry.    Co., 

Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Roney,  H.  E., 
Sig.    Draftsman, 
P.   &  L.   E.  R.   R., 
3111    College   Ave., 

Beaver    Falls,   Pa. 

Root,   E.  E., 

Master   Mechanic, 

D.   L.   &  W.   R.  R.   Co., 
50   North   Munn   Ave., 

East  Orange,   N.   J. 

Ross,   Rol)ert   j.. 
Salesman, 

Wcstinghouse     Elec.     &     Mfg. 
Co., 
Walnut    &  30th    Sts.. 

Philadelphia,    Pa. 

Rossell,   R.   T., 

President,    B.    &  L.   E.  R.   R., 
Union    Trust    Building, 

Pittsburgh,    Pa. 

Roth,    Philip    J., 
P.    W.    Car    Insp'r., 
P.   &  L.   E.   R.  R., 
312    Anthony    St., 
Mt.    Oliver   Sta., 

Pittsburgh.    Pa. 


240 


Roush,    Albert   S., 
Supt.    Telegraph, 
P.    &   L.    E.    R.    R., 
6735    Thomas    Blvd., 

rittsl)urgh.     Pa. 

Rowan,    W.    R.    C. 
Estate  Engineer, 

Canada    Life    Assurance    Co., 
140    Bigham    St., 
Alt.  Washington, 

Pittsliurgh,     Pa. 

Kowe,    J.    L., 

Mgr.    R.    R.    Sales, 

Chicago   Pneu.    Tool    Co., 
6    East   44th    St., 

New   York    City. 

Rowland,    F.   S., 
Locomotive    Engineer, 
B.   R.   &  P.   Ry., 
14  Rumbarger  Ave., 

DuBois,    Pa. 

Rudd,    W.    B., 

General    Engineer, 
Union    Switch    &    Signal    Co. 
Swissxale,    Pa 

Rumbarger,   F.   A., 

1847    Kopper.s    Bldg., 

Pittsburgh,    Pa. 

Rushneck,    George    L., 
Draftsman, 

P.  &  L.  E.  R.  R., 
41   P.  &  L.   E.  Annex  Bldg., 
Pittsburgh,    Pa. 

Ryan,   D.    W., 

Chief    Clerk,    Order    Dept., 
Ft.  Pitt   Malleable   Iron   Co., 
3158    Landis    St., 

Pittsburgh,    Pa. 

Ryder,   Gilbert  E., 
Vice   President, 

The    Superheater    Co., 
17  East  42nd  St., 

New    York    Citv. 


Sallinger,   Howard   IT, 
Rate   Clerk, 
B.    &   O.    R.    R.    Co., 
3114    Niagara    St., 

Oakland,    Pittsburgh,    Pa. 

Saltic,    Thos., 

Supt.    of    Furnaces, 

Ft.    Pitt   Malleable   Iron   Co., 
321    Russcllwood    Ave., 

McKees  Rocks,   Pa. 

Sample,    W.    E., 

Supervisor   Loco.   Operation, 
B.   &  O.   R.   R., 

Pittsburgh,     Pa. 

Sanders,   George, 
Gen.   Foreman,   Mech.   Dept., 
Union   Railroad, 
565    Neglcy   Ave., 

Turtle  Creek,   Pa. 

Sanders,    Walter    C, 
Gen.   Algr.,  Ry.   Div., 

Timkcn    Roller    Bearing    Co., 
1133    Fulton    Road, 

Canton,    Ohio 

Sandman,    A.    G., 

Asst.   to   Chief   of   M.   P., 
&   Equip't,   B.   &   O.  R.   R., 
702    B.    &   O.    Central    Bldg., 
Baltimore,   Md. 

SanfiUip,    P.    C, 

Electrical    Stockkeeper, 
P.    &   L.    E.    R.    R., 
112   Beam    Way, 

Mt.    Washington    Sta., 

Pittsburgh,   Pa. 

Sattley,  E.   C, 
Vice    Pres., 
The   Champion   Sales   Co., 
604    Chamber   of    Commerce 
Bldg., 

Pittsburgh,    Pa. 


Rys.  C.  F.  W., 

Assistant   to   President, 
Carnegie    Steel    Co., 
517    Carnegie    Bldg., 

Pittsburgh,    Pa. 

Salisbury,    William, 
Trav.   Car  Insp'.r., 
P.  &  L.   E.   R.   R., 
Box    175, 

Newell,  Pa. 


Sauer,    George    L., 
Freight   Agent, 
P.   &   L.   E.    R.   R., 

McKeesport,   Pa. 

Sawyer,    R.    W., 
Salesman, 

Penna.   &  Ohio  Lumber   Co., 
2203    Oliver    VAd'^., 

Pittsburgh,    Pa. 
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Sayre,    Frank    N., 
Trainmaster, 

Aliquippa  &  So.  R.  R., 
112    Orchard    St.. 

Aliquippa,    Pa. 

Schaacke,    William, 
Car  Inspector, 

Woodlavvn    &    Southern    St. 
Ry.    Co., 

112  Ruth  St., 

Pittsl)urgh,    Pa. 

Schaaf,  A.  J., 

750    N.    W.    12th    Court, 

Miami,    Florida. 

Schaefer,   Frederic, 

Schaefer   Equipment   Co., 
Koppers    Bldg., 

Pittsburgh,    Pa. 

Schaeffer,    F.    E., 

Asst.  ]\Ianager  of   Sales, 
Union   Spring   &   Alfg.   Co., 
2001  Clark  Building, 

Pittsburgh,    Pa. 

Schiller,    John, 

Cond'r.,   P.   &  W.   Va.  R.  R., 
7743   Forbes  St., 

Pittsburgh,    Pa. 

Schiller,  William  B.,  Jr., 
Secretary-Treasurer, 
Standard   Auto-Tite   Joints   Co., 
1005   Park  Bldg., 

Pittsburgh,    Pa. 

Schmidt,    E.   M., 
Yardmaster, 

P.  &  L.  E.  R.  R., 
2732   Queensboro  Ave., 
South    Hills    P.    O., 

Pittsburgh,    Pa. 

Schmied,   Fred  J., 
Foreman, 

Railway   Service   &  Supply 
Corporation, 
302    Russelwood   Ave., 

McKces   Rocks,   Pa. 

Schmilt,    Ravniond    F., 
Clerk, 

Mon.   Con.    R.    R.    Co., 
1714    Hatteras    St., 

N.   S.,   Pittsburgh,   Pa. 

Schmoll,   G.    A., 

Sup'vr.    Loco.    Maintenance, 
B.   &  O.  R.  R., 

Baltimore,    Md. 


Schneider,    G.    August, 
Vice    President, 

Rees    Manufacturing    Corp., 
Thomas  Boulevard, 

Pittsburgh,   Pa. 

Schneider,     George, 
Inspector, 

Pressed   Steel    Car   Co., 
906   Woodward   Ave., 

McKees   Rocks,    Pa. 

Schocn,   W.    H.,   Jr., 
Vice    President. 

Pgh.    Knife   &    Forge   Co., 

926    Farmers   Bank    Bldg., 
Pittsburgh,    Pa. 

Schrader,    A.    P., 
Asst.    to    Transportation    Sales 
Manager, 

Westinghouse    Elec.    & 
Manufacturing  Co., 
150     Broadwav, 

New   York,   N.    Y. 

Schrecongost,    C.    P., 
Trafific    Mgr., 

Hillman    Coal    &   Coke   Co., 
First  Nat.   Bank  Bldg., 

Pittsburgh,   Pa. 

Schuchman,    W.    R., 
President, 

Homestead    Valve    Mfg.    Co., 
P.   O.   Box  442, 

Homestead,    Pa. 

Schultz,    Charles   H., 
Distributor, 

E.   F.  Houghton  &  Co., 
3363  Portola  St., 

Pittsburgh,     Pa. 

Schultz,    Geo.    H., 
Coal   Agent, 

Penna.    Railroad, 
122    Penna.    Station, 

Pittsburgh,    Pa. 

Schultz,   Harry   P., 
General    Yardmaster, 
P.   &  L.  E.   R.  R., 
2714  Fifth  Avenue, 

Beaver  Falls,   Pa. 

Scblutz.   O.    B., 

Chemist    and    Engr.    of   Tests, 
Lima    Locomotive    Works, 

Lima,    Ohio 
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Schwer,    Leo   D., 
Gang  Foreman, 
Penna.    R.    R.    System, 
R.   F.   D.   No.   1, 

Verona,    Pa. 

Scott,   James    C, 
Local   Rep., 

American  Car  &  Foundry  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Scott,   L.    M., 
Chief   Dispatcher, 
Montour  Railroad, 

Coraopolis,    Pa. 

Scull,  Joseph   \\'., 
Sales    Representative, 
Stronach  Xail   Co., 
Union  Bank  Bldg., 

Pittsburgh,    Pa. 

Seaman,    G.    \V., 
Asst.    Traffic   ^Igr., 
Carnegie   Steel   Co., 
Carnegie    Bldg., 

Pittsburgh,    Pa. 

Searles,   E.  J., 
Manager, 

Schafcr    Equipment    Co., 
Koppers   Bldg., 

Pittsburgh,    Pa. 

Seibert,  W'm.  L., 

Engine   House  Fore., 
P.   &  L.    E.   R.  R., 
327    Russellwood   Ave., 

McKees    Rocks,    Pa. 

Seiss,   W.    C, 
Foreman   Car   Insp'rs., 

P.    C.    C.    &   St.   L.   Ry.    Co., 
2786  Zephyr  Ave., 
Corliss    Station, 

Pittsburgh,     Pa. 

Seley,    C.   A., 

Consulting    Engr., 
Loco.    Firebox    Co., 

1908  Xew   Straus  Bldg., 
310   Michigan  Ave., 

Chicago,    111. 

Semeth}',  Joseph  J., 
Asst.   Fore.,  Tool  &  Die  Dept., 
Westinghouse    Air    Brake    Co., 

Forest    Hill'; 

Wilkinsburg,    Pa. 


Semmer,   M.   R., 
Saleman, 

Air    Reduction    Sales    Co., 
17(.)9    New    Haven    Ave., 
South   Hills   Branch, 

Pittsburgh,    Pa. 

Seroky,    E.    A., 
Asst.  Shipper, 

Fort    Pitt    ^fallcablc    Iron    Co., 
838    Russellwood    Ave., 

McKecs  Rocks,   Pa. 

Severn,   A.   B., 
Sales  Engineer, 

A.  Stucki  Co., 

419  Oliver  Bldg., 

Pittsburgh,    Pa. 

Shaddock,   C.   E., 
Train  Dispatcher, 

Aliquippa    &    Southern    R.    R., 
1309    McMinn    St., 
Alliquippa,    Beaver    Co.,    Pa. 

Shafer,   J.   S., 
Clerk,    Mechanical    Dept., 
Union   Railroad, 
325  Franklin  Ave., 

Wilkinsburg,  Pa. 

Shannon,   David   E., 
Employment    Agf., 

Ft.   Pitt   Malleable   Iron   Co., 
412   Grove   St., 

^IcKees    Rocks,    Pa. 

Shannon,  Wallace  R., 
Train   Rules   Examiner, 
P.   &  L.  E.  R.  R., 
3111    Pioneer    Ave., 
Dormont, 

Pittsburgh,    Pa. 

Sharp,    H.    W., 

Mechanical    Engineer, 
6619   Shetland   St., 

E.   E.,  Pittsburgh,   Pa. 

Sharp,     Tames, 
M.   ^L,   McKeesport  Con.  R.   R., 
Box  297, 

Homestead,    Pa. 

Shaw,   George    M., 
Representative, 
Standard  Steel  Car  Co., 
Box  248, 

Baltimore,   Md. 

Shaw,   John, 
Roadmaster, 

B.  R.    &   P.    Ry., 
404    Indiana    St., 

Punxsutawnej-,   Pa 
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Shea,    D.    S., 
Supt.    Police, 
B.   R.  &  P.   Ry., 
302    Olive   Ave., 

DuBois,   Pa. 

Sheedy,    J.   A., 
Master   jMechanic, 
Penna.   Railroad, 

Wilmington,    Del. 

Shellenbarger,    Herbert    M., 
Com.   Engr.,   W.   A.   B.   Co., 

East  McKeesport,  Pa. 

Shelly,  DeWitt  L., 
Shop    Engineer, 
Westinghouse  Air  Brake  Co., 
353    Marquerite    Ave., 

Wilmerding,    Fa. 

Shelton,   F.  M., 

Superintendent, 
W.    &    L.    E.    R.    R., 

Toledo,    Ohio 

Sheridan,   Thos.   F., 

Chief   Clerk  to  Supt.   M.  P, 
P.  &  L.  E.  R.  R., 

Pittsburgh.     Pa. 

Shirey,    Don.    B., 

T.   AL,  Union  R.   R., 
490   :Marion   Ave., 
Forest    Hills    Boro., 

Wilkinsburg    Sta.,    Pa. 

Showalter,    Joseph, 

Boiler    Maker    Foreman, 
Aliquippa    &    Southern 
R.    R.,    116    Carrol    St., 

Aliqinppa,   Pa. 

Shriver,    W.    W., 

Air    Brake    Instructoi", 
Baltimore   &  Ohio  R.   R., 
961    Oakland    Ave., 
Price    Hill, 

Cincinnati,     Ohio 


Shuck,    Wm.    C, 

Salesman,    Lockhart    Iron    & 
Steel    Company, 
P.   O.   Box   1243, 

Pittsburgh,    Pa. 


Shultz,    G.    J., 
Gang  Fore.,   Penna.   System, 
1052    Berg    St.. 

Johnstown,    ra. 


Sidey,    W.    J., 

Division    Storekeeper, 
B.   R.    &   P.    Ry., 
132   So.   Brady   St., 

DuBois.    Pa. 

Sieger,   Hillard  J., 
Yardmaster, 

P.  &  L.   E.   R.   R., 
183  St.  Joseph  St., 
'Sit.    Oliver,    Pittsburgh,    Pa. 

Simmons,    William    H., 
General    Foreman, 
P.    &  L.    E.    R.    R., 

Dawson,    Va. 

Simons,    Philip, 
Traffic    Manager, 

Copperwald    Steel    Co., 

Glassport,    ia. 

Simpkins,    Fred   E., 
Freight  Movement   Director, 
Penna.    R.    R.    System, 
310  Pennsylvania  Station, 

Pittsburgh,    J'a. 

Simpson,    Robert, 

Piece   Work   Inspector, 
P.  &  L.   E.   R.   R., 

Newell,   Pa. 

Skuce,    Chas.    G., 

C.   C.    to   Gen.   S.    M.   P., 
Penna.  System, 
30  Linshaw   Ave., 
Crafton   Station, 

Ingram,     Pa. 

Sladden,    F.    T., 

A.  G.  F.  A.,  P.  &  L.   E.   R.  R., 
Pittsburgh,    Pa. 

Sleeman,    J.    T., 
Engineman, 
P.    &  L.   E.  :R.  R., 
3303   Francisco   St., 
Corliss    Station, 

Pittsburgh,    Pa. 

Slick,    Frank   F., 
Asst.   Gen.  Supt., 

Edgar    Thomson    Works, 
C.    S.    Co., 

Braddock,    Pa. 

Smith,   C.  J., 

Assistant   Agent 
P.  &  L.  E.  R.  R., 
Market   St., 

Elizabeth.    Pa. 
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Smith,    E.    E., 
Gen.    Passenger  A^ent, 
P.    &   L.    E.    R.    R., 
Terminal    Annex    Bldg., 

Pittsburgh,    Pa. 

Smith,    E.    E., 
General    Manager, 

Scott    Haven    Coal    Co., 
415    Pitt    St., 

VVilkinsburg,    Pa. 

Smith,   E.   W., 
Vice    President, 
Penna.    Railroad, 
909    Pennsylvania    Station, 

Pittsburgh,    Pa 

Smith,    F.    C, 
Chief  Clerk, 

P.  &  L.  E.  R.  R.. 
Room   132, 

Pittsburgh,    Pa 

Smith,    Frank    D., 
Electric  Rwy.   Div., 

W'estinghouse    Air    Brake    Co., 
Wilmerding,    Pa. 

Smith,    Frederic   AI., 
106    Second    St., 

Elhvood    City,    Pa. 

Smith,    H.    H., 

Traffic    Manager, 
American    Sheet    &    Tin 
Plate   Co., 
Prick  Bldg., 

Pittsburgh,     Pa. 

Smith,    Homer    K., 

Heavj'  Traction   Engineer, 
Westinghouse     Elec.     & 
Mfg.   Co., 

1213    La    Clair    Ave, 

Swiss  vale.     Pa. 

Smith,   J.    Frank, 
Gang  Foreman, 
Union    Railroad, 
141    Brown  Ave., 

Turtle    Creek,    Pa. 

Smith,    John    L., 
2060  Summer   St., 

Youngstown,   Ohio. 

Smith,    M.    A., 
Supt.    Motive    Power, 
P.   &  L.  E.  R.  R., 

Annex   Bldg.,   P.   &   L.   E. 
Pitt.sburgh,    Pa. 


Smith,    M.    A., 
General   Manager, 

Edgewater    Steel    Co., 
Box   249, 

Pittsburgh,    Pa. 

Smith,    M.    S., 

Pur.  Agt.  &  Gen.  S.  K.. 
Monongahela   Rwy.   Co., 

Brownsville,    V,i. 

Smith,   P.  F.,  Jr., 

Engineer   of    Motive   Power, 
P.   R.  .R.   System, 
P.    O.    Box    534, 

Paoli.    Chester    Co..    Pa. 

Smith,    Ralph    W., 

Renewal    Parts    Engineer, 
W'estinghouse  E.  &  M.  Co., 

East  Pittsburgh,  Pa. 

Smith    Walter   S., 
Gang   Foreman, 
P.   &  L.   E.   R.   R.. 

Dawson,    Pa. 

Smythe,    Chas.    T., 
Yard    Master, 

Mon.   Con.  R.  R.   Co., 
56    Hazlewood    Ave., 

Pittsburgh.    Pa. 

Snodgras,    Thomas   R., 
Asst.    Supervisor, 

Mon.    Con.    Railroad, 
3540  Second   Ave.. 

Pittsburgh,    Pa. 

Snowwhite,    Thomas    H., 
Surgeon, 

Union    Railroad    Co., 

East   Pittsburgh,   P.i- 

Snyder,    C.    L., 
Salesman, 
Appleton     Electric     Co., 
376  Parkway   Drive. 
Mt.    Lebanon    District, 

Pittsburgh,    Pa. 

Snyder,    F.    L, 
Vice    Pres.    &   General    Mgr., 
B.   &  L.   E.  R.  R.   Co., 
Box  456, 

Pittsburgh,    Pa. 

Snyder,    rL    A., 
Salesman, 

American   Hoi.st    &    Derrick 
Company, 

Farmers    Bank    Bldg., 
Pittsburgh,    Pa. 
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Snyder,  J.   A., 
Chief    Inspector, 

Hartford     Steam     Boiler 

Inspection    &    Insurance    Co., 
Arrott   Bldg., 

Pittsburgh,     Pa. 

Snyder,    P.    McK., 
Div.   Passenger  Agt., 
B.  R.  &  P.  Ry.  Co., 
1927  Morell  St., 

N.   S.,   Pittsburgh,   P.a 

Snyder,    Samuel,    Jr., 
Gang  Fore.,   Car  Dept, 
Union  Railroad  Co., 

North   Bessemer,   Pa. 

Souders,    W.    J., 
Route    Agent, 

American   Railway  Express 
Company, 

144  W.  Long  Ave.. 

DuBois,    Pa. 

Sparks,    Hynes, 

The    Symington    Co., 
250    Park   Ave., 

New   York    City. 

Spindler,    Wm.    E., 
Traveling   Car    Inspector, 
P.   &  L.   E.   R.  R.. 

McKeesport,     Pa. 

Spinning,    Charles   F. 
335  Fifth  Ave., 

Pittsburgh,    Pa. 

Sproull,    C.    W., 

Mechanical    Engineer, 

Union    Switch   &    Signal    Co., 
113   Washington   St., 
Edgewood, 

Pittsburgh,    Pa. 

Stackhouse,    R.    K., 

Gen.    Supt.    Stations,    Transfers 
and    Motor    Service, 
Penna.   R.    R., 

504    Broad    St.    Station. 
Philadelphia,     Pa. 

Stafford,    Saml.    G., 
President, 
Vulcan   Crucible   Steel   Co., 

Aliquippa,    Pa. 

Stamets,   Wm.    K., 
4026  Jenkins  Arcade, 

Pittsburgh,    Pa. 


Stamm,    B.    B., 
Draftsman, 

Standard    Steel    Car   Co., 
510    McKinley    Ave., 

Butler,   Pa. 

Stanford,    E.    R., 
Service    Engineer, 

The  Superheater  Co., 
15  Dorchester  Road, 

Buffalo,    N.    Y. 

Stanyard,    C.    S., 
Ticket   Agent, 

P.   &  L.   E.   R.   R., 

McKeesport,    Pa. 

Stark,    F.    H., 
Retired, 

702    Main    St., 

Coraopolis,    Pa. 

Stearns,    Kenneth    R., 
iRailway    Engineer, 

Westinghouse   E.   &  M.   Co., 
415    Lamar   St., 

Wilkinsburg,   Pa. 

Stebler,    W.   J., 

Vice    President, 
Conley  Tank   Car   Co., 
Oliver    Building, 

Pittsburgh,    Pa. 

Steele,    I.    H., 
C.   C.   to   F.   C.   Agent, 
P.  &  L.  E.  R.  R., 

155  Ulysses  St., 
Mt.    Washington,    Sta., 

Pittsburgh,  Pa. 

Steigerwalt,   Robert   W., 
Inspecting  Engineer, 
Carnegie    Steel    Co., 
Carnegie    Bids:.. 

Pittsburgh,    Pa. 

Stephensky,    Jules, 
Air    Brake    Inspector, 
Union   Railroad, 
R.  D.   1, 

Turtle   Creek,    Pa 

Sterling,   C.  C, 
Engine  House   Fore., 
Union   R.   R., 
339   Albert    St., 

Turtle   Creek,   Pa. 

Stevens,  L.  V., 
President, 
Marine   Mfg.   &  Supply  Co, 
35  Water  St.. 

Pittsburgh,    Pa. 
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Stevens,   R.   R., 
Draft    Gear    Engineer, 
Westinghouse     Friction 
Draft  Gear  Co., 
5    Elmore   Road, 

Wilkinsburg,     Pa. 

Stevenson,    Richard, 
Storekeeper, 
P.  &  L.  E.   R.  R., 

Newell,    I'a. 

Stewart,  L.   R., 
Asst.  R.   F.  of  E., 
Pennsylvania   Railroad, 
868  W.   Exchange  St., 

Akron,     Ohio. 

Stewart,  W.  W., 
Sales   Manager, 

Koppel    Industrial    Car    & 
Equipment   Co., 

1901    Farmers   Bank  Bldg., 
Pittsburgh,    Pa. 

Stiles,   Lawson,   A., 
Baggage  Agent, 
P.  &  L.   E.  R.  R., 

P.    &   L.    E.    Terminal. 

Pittsburgh,    Pa. 

Stilwell,   K.   E., 
Service  Engr., 
The  Superheater  Co., 
1215   W.   Water   St., 

Elmira.   N.  Y. 

Stine,   D.  H., 
Asst.  R.   F.  of  E., 
Penna.   R.  R.   System, 
(Allegheny  Shops), 

N.  S.,  Pittsburgh,   Pa. 

Stiver,   Joseph  R., 
Conductor, 

B.  R.  &  P.  Ry., 
126  Ridge  Ave., 

Punxsutawney,    Pa 

Stoecker,    P.    J. 

Pittsburgh    Steel    Co., 
Union  Trust  Bldg., 

Pittsburgh,   Pa. 

Stoehr,  Arthur  L., 
Gang  Fore.,  Car  Dept. 
Union  Railroad  Co., 

Unity,   Pa. 

Stoffregen,   Louis   E., 
Draftsman, 
P.  &  L.  E.  R.  R., 
213   Grandview  Ave., 
Mt.  Washington, 

Pittsburgh,    Pa. 


Stokes,   A.    H., 
Asst.   Superintendent, 
B.  R.  &  P.  Ry., 
Ill  Belmont  Ave., 

Punxsutawney,    Pa. 

Stone,    W.   A., 
Freight  Agent, 
P.   &  L.   E.   R.   R., 

P.  &  L.  E.  Freight  Office, 
New   Castle,    Pa. 

Stonick,    A.    L., 
Y.   M.  Union  R.  R., 
1308    Franklin    Ave., 

Wilkinsburg,    Pa. 

Stonick,    E.    A., 
G.  Y.   M.,  Carnegie  Steel   Co., 
15  Kemper  St., 

Pittsburgh,    Pa. 

Storer,  N.  W., 
Consulting   Rwy.    Engineer, 
Westinghouse    Elec.    & 
Manufacturing    Co., 

East   Pittsburgh,   Pa. 

Stoughton,    S.   J., 
General    Manager, 
Pittsburgh  Cleanser 
Laboratory, 

1216  Metropolitan   St., 

N.   S.,  Pittsburgh,  Pa. 

Strachan,   M.   B., 
Y.  M.,  Mon.  Con.  R.  R.  Co., 
2805   Strachan  Ave., 

Dormont,  Pgh.,   Pa. 

Stritzinger,   Frank 

Wheel    Insp'r.,    P.&L.E.R.R., 
117    Stem    St., 
Wabash  Station, 

Pittsburgh,   Pa. 

Strohmer,   John  L., 
Service   Engr.,  Franklin 
Rwy.   Supply  Co., 
Calverton    Apts., 
Calvert    &  25th   Sts., 

Baltimore,    Md. 

Strommen.   Theo.   A.,    . 
Electrical   Engineer, 
Westinghouse   E.   &   M.   Co., 
828  Maple  Ave., 

Turtle    Creek,    Pa. 

Stucki,   A., 
Engineer, 
419  Oliver  Bldg., 

Pittsburgh,   Pa. 
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Sluebing,   A.    F., 
Chief    Engineer, 
The     Bradford    Corp'n., 
25   West   43rd   St., 

New   York,   N.    Y. 

Stump,  O.   C, 
Asst.   Engine   House   Fore., 
Penna.    R.    R.    System, 
427  Vermont  Ave.. 

Rochester,    Pa. 

Suckfield,    G.   A., 
Asst.   Chief   Engr.,   F.   C.   D., 
Pressed  Steel   Car  Co., 

McKees    Rocks,    Pa. 

Sullivan,    ^I.    J., 
Inspector  of  Stores, 
P.   &   L.   E.   R.   R., 
43   Highland  Ave., 

McKees  Rocks,   Pa. 

Sutherland,  Lloyd, 
Gen.    Storekeeper, 
P.  &  L.  E.  R.   R., 
124  Greydon  Ave., 

"McKees    Rocks,    Pa 

Suydam,    R.    S., 
President, 

M.  B.  Suydam  Co., 
Island  &  Preble  Aves., 

N.  S.,  Pittsburgh,  Pa. 

Swanson,  Carl  A., 

C.    C.    to    Gen.    Mgr., 
P.  &  L.  E.  R.  R., 
468    Irvin    Ave., 

Rochester,    Pa. 

Swenk,    Raymond, 
Supt.,   E.  &  A.   Div., 
P.    R.    R.    System, 

New    Castle,    Pa 

Sykes,    Arthur   H., 
Safety  Agent, 
P.  &  L.  E.  R.  R., 
707   Florida   Ave., 
Mt.    Lcl)anon, 

Pittsburgh,    Pa. 

Sylvester,   H.   G., 
Mgr.  Central  Warehouse, 
P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa. 

Symons,   F.  E., 
President, 
.The.  Ralston    Steel    Car   Co., 

Columbus,    Ohio 


Taiclet,   John   A., 
Gang   Foreman, 

Penna.  R.  R.  System, 
1102   Morrison   Ave., 

N.    S.,    Pittsburgh,    Pa. 

Tarr,  H.   S., 
Foreman, 

Union   Railroad, 
413  Franklin  Ave., 

Wilkinsburg,    Pa. 

Tate,    James    B., 
Purchasing  Agent, 

Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Tate,  R.  G., 
G.  Y.  M.,  B.  R.  &  P.  Ry., 
214   Ridge   Ave., 

Punxsutawney,  Pa. 

Tate,  Ralph   H., 

Vice  Pres.  in   Charge  of   Sales, 
Fort   Pitt   Spring   Co., 
P.   O.   Box  917, 

Pittsburgh,    Pa. 

Taylor,    Clifton, 
Sales   Manager, 

Molybdenum   Corp.  of 
America, 

Empire    Bldg., 

Pittsburgh,    Pa. 

Taylor,    E.    P., 
Conductor, 

B.    R.    &   P.    Ry., 
235    Front    St., 

Punxsutawney,    Pa. 

Taylor,    H.    G.. 

Pres.,    Ball    Chemical    Co., 
Fulton    Building, 

Pittsburgh,    Pa. 

Taylor,    Joseph    M., 

Sales    Dept.,    Ball    Chemical    Co., 
Fulton  Bldg., 

Pittsburgh,    Pa. 

Taylor,    Leonard   C.    G., 
Gang    Foreman, 

Penna.    Railroad, 

1901    Marmaduke    St., 

N.  S.,  Pittsburgh,  Pa. 

Taylor,    W.   H., 

Vice    Pres.,    Nat.    Lead    &    Oil 
Co.  of   Penna., 
316  Fourth   Ave., 

Pittsburgh,     Pa. 
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Teckcmeyer,  J.  Fred, 
Gang    Foreman    Freight, 
P.   &  L.   E.  R.   R., 
3042    Glenmawr    Ave., 

Pittsburgh,    Pa 

Temple,  H.  H, 

C.   Engr.,   P.   &  W.    Va.,  Ry., 
441  Wabash  Bldg.. 

Pittsburgh,    I'a 

Tcrrill,    Elmer,    F., 
Chief    Clerk, 
Gen.    Contracting    Corp.    of 
Pittsburgh, 
P.   O.   Box  317, 

St.   Albans,    W.    Va. 

Thiele,  Fred,  Sr., 
Asst.   Gen.   Yard   Master, 
P.   &   L.   E.   R.    R., 

McKees    Rocks,    Pa. 

Thomas,    F.    A., 

Dist.    Representative, 
Hauck   Mfg.    Co., 
246  Lehigh  Ave., 

Pittsburgh,    Pa. 

Thomas,  Frank  B., 

Chief    General    Engineer, 
W.  A.  B.   Co., 
536  Trenton  Ave., 

WilkinSburg,    Pa. 

Thomas,   Harrison   M., 

Moore,    Leonard    &   Lynch, 
Union    Trust    Building, 

Pittsburgh,    Pa. 

Thompson,    F.    J., 
Terminal    Supt., 
B.  ,R,.  &  P.  Ry., 
221    E.   Lincoln  Ave., 

New    Castle,    Pa. 

Thompson,   Homer   D., 
Air   Brake   Inspector, 
IJnion   Railroad, 
Box   105, 

Unity,    Pa. 

Thornton,   Sir    Henry   W., 
President, 

Canadian    National   Rwys., 
Montreal,    Quebec,    Canada. 

Tipton,    George    M., 
Agent,    B.    &  O.    R.    R., 

Braddock,    Pa. 

Torney,   M.   P., 
Yard   Master, 

Aliquippa    &    Southern    R.    R., 
163   Spring  St., 

Aliquippa,    Pa. 


Touccda,   Prof.    Enrique, 
Consulting    Engineer, 
943 

Albany,    N.    Y. 

Toussaint,   R., 
Chief   of   Police, 
P.   &  L.   E.   R.  R., 

Pittsburgh,     Pa. 

Tovey,  G.  F., 

Asst.  Train   Master, 

Aliquippa  &  Southern  K.  R., 
1213    Boundry    St., 

Aliquippa,    Pa. 

Trainer,    M.    N., 
Asst.    Vice    President. 

American   Brake   Shoe   &   Fdy. 
Company, 
30   Church    St.. 

Nek   York,    N.   Y. 

Trance,    F., 

Agent,    P.    &   W.    Va.    Ry., 
Longviev^, 

Castle    Shannon,    Pa. 

Trautman,   Harry    G., 
Foreman, 

Briggs  &  Turivas, 
R.   D.   No.  2, 

Coraopolis,    Pa. 

Trautman,    William   W., 
Asst.   Yard   Master, 
P.  &  W.  Va.   Ry.   Co.. 
507   E.   Main   St., 

Carnegie,    Pa. 

Trowbridge,    F.    A., 

Supt.,    Power    House, 
P.  &  L.  E.  R.  R., 
821   Fifth  Ave., 

California,    Pa. 

Trust,   C.    W., 

Asst.  Traffic  Mgr.. 
Carnegie   Steel   Co.. 
Carnegie  Bldg.. 

Pittsburgh,    Pa. 

Trust,   John   F.. 
Purchasing  Dept., 
P.   &  W.   Va.   Ry., 
100  California  Ave. 

Avalon.    Pa. 

Tucker,    Jas.    W., 

Division    Storekeeper, 
B.    &   O   R.   R., 
60    Sampson    St.. 

Ingram,    Pittsburgh,    Pa. 
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Tucker,  John   J., 
R.   R.   Dept., 
Jos.    Dixon    Crucible    Co., 
612   Ledger   Bldg., 

Philadelphia,    Pa. 

Tucker,  Jno.  L., 
Retired  T.  M., 
P.   R.    R.   System, 

5512  Centre   Ave., 

Pittsburgh,    Pa. 

Turner,    E.    Archer, 
Crestwood   Arms   Apts., 

Tuckahoe,  N.  J. 

Turner,   F.   M., 
General   Superintendent, 
A.   &  S.   S.   R.   R.   Co., 
Cor.   10th  and  Muriel  Sts., 
S.   S.,   Pittsburgh,   Pa. 

Turner,  J.  J., 
Retired, 
1917   Union    Bank   Bldg., 

Pittsburgh,    Pa. 

Tuttle,    C.   L., 

Mech.   Engr.,  B.  &  L.   E.   R.   R.. 
15    Shady   Ave., 

Greenville,    Pa. 

Tyrie,    Robert   M., 
R.  F.  of  E., 

Montour  Railroad, 
Maple   St., 

Coraopolis.   Pa 

Ufer,    C.    E., 
Pres.,    Penna.   &  Ohio 
Lumber  Co., 

2203    Oliver    Bldg., 

Pittsburgh,    Pa. 

Uhler,  J.  Lloyd. 
Metallurgist, 
Union    Steel    Casting    Co., 
62nd   and   Butler   Sts., 

Pittsburgh,    Pa. 

Unger,  Dr.  J.  S., 

Manager,    Central    Research, 
Bureau,    Carnegie   Steel    Co., 
1054  Frick  Bldg., 

Pittsburgh.   Pa. 

Van    Blarcom,    Warren    C, 
Supt.,    Aliquippa    & 
Southern  R.  R., 

Aliquippa,    Pa. 


Vandivort,    Robert   E., 

Asst.   Inspecting   Engineer, 
P.  &  L.   E.  R.  R., 
714  East  End  Ave., 

Pittsburgh,   Pa 

Van   Ryn.    William, 
Asst.   Foreman,  Dept.   D.  M., 
Westinghouse   Air   Brake 
Company, 

Wilmerding,    Pa. 

Van   Vranken,   S.    E., 
Secretary-Treasurer, 
Pgh.    Cleanser    Laboratory, 
261  N.  Balph  Ave., 

Bellevue,  Pa. 

Van    Wormer,    George    M., 
Foreman,    Erection    Dept., 
Pressed   Steel    Car   Co., 
129    Clairhaven    St., 
Crafton    Heights, 

Pittsburgh,    Pa. 

Vates,   C.   A., 
Fore,    of    W.    S., 
P.  &  L.  E.  R.  R., 
808    Lillian   St., 

Pittsburgh,    Pa. 

Venning,    J.    C, 
Special  Agent, 
Penna.   Railroad, 
610   Penna.    Station. 

Pittsburgh,    Pa. 

Verno,   M.  J., 

Agent,  P.  &  W.  Va.  Ry., 

Bruceton,    Pa. 

Verrct,  Roy  H., 
Engineer, 

Fort   Pitt   Spring   Co., 
P.   O.    Box  917. 

Pittsburgh,    Pa. 

Voight,    Ben    C, 
District   Sales   Manager, 
Briggs  &  Turivas, 

P.    O.    Box    1004, 

Kansas    City,    Mo. 

Vollmer.    Karl    L., 
Asst.  Steam  Engineer, 
Spang-Chalfant   Co.. 
106  W.  Undercliff  St.. 

Etna,  Pa 

Wahlert,    H.   A., 
iRep.,    Westinghouse 
Air   Brake   Co., 

1932  No.  Broadway, 

St.   Louis,    Mo. 
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Waldron,    F.    G., 

Die,    Jig    &;    Fixture    M;ui, 

Pressed    Steel   Car   Co., 

62    Highland    Ave., 

McKees    Rocks,    Pa. 

Walker,   Mrs.  A.   Fenton, 
United    States    &    British 
Representative, 

Canadian   Railways   & 
Marine    World, 
Toronto,   Can., 
140   Liberty   St., 

New   York.    N.    Y. 

Walker,    E.    H.. 
Vice  President, 

Bradford    Corporation, 
25  West  43rd  St.. 

New  York.   N.   Y. 

Wallace,    W.    E., 
Asst.    Supervisor, 
P.    &   L.    E.    R.    R., 
442    Motheral    Ave., 

Monessen,   Pa. 

Walther,   G.    C, 
Gen.    Foreman, 
Penna.    Railroad, 
877   Second   St., 

Verona,    Pa. 

Warfel,  J.   A., 
Dist.    ilanager. 
Air    Reduction    Sales    Co., 
1116   Ridge    Ave., 

No.    S.,    Pittsburgh,    Pa. 

Warner,   E.  O., 
Sales    Agent, 

National   Malleable   & 
Steel    Castings    Co., 

In.surance    Co.    of    N 
America     Bldg., 

Philadelphia,    Pa. 

Warner,   Russell   H., 
Asst.   Trainmaster, 

Aliquippa    &    Southern 
R.  R.,  2525  West 

Liberty  Ave.,   Dormont, 

Pittsburgh,    Pa. 

Warren,   A.   T., 

Eng.    Electric   R.   R., 

Chicago,   So.   Shore  &  So. 
Bend  R.  R.. 
418 -East  10th  St., 

Michigan    City,    Ind. 


Warrensford,    Fred    S  , 
Chief   Clerk, 

P.  &  L.  E.  R.  R.. 
2839  Fifth   Ave., 

Beaver   Falls.    Pa. 

Waterman,    Edwin   H.. 

Car   Foreman,   Union   R.   R., 
Monongahela    Jet.    Shop. 

East    Pittsburgh,    I'a. 

Watson,    Claude, 

Passenger   Conductor, 
B.    R.    &    P.    Ry.    Co., 

Springville,    N.     \'. 

Watson,   John, 
Foreman, 

Hanlon   Gregory    Galvanizing 
Company, 

3315  Butler  St., 

Pittsburgh,    Pa. 

Watt,   Herbert   J., 

Mgr.   of   Sales,   Ry.    Materials, 
Jones    &    Laughlin     Steel 
Corporation, 
Third  and   Ross   Sts., 

Pittsburgh,    Pa. 

Watts,    Charles    J., 
Manager, 

Watts  Brothers  Tool   Works, 
157    Bevington    .Road. 

Wilkin sburg.    Pa. 

Weber,  Roy  H., 
Sales   Engineer, 

W.   H.   Aliner,  Inc., 
Rookery    Bldg., 


Chicago,    111. 


W^ebster,   H.    D., 
392   S.    Main   St., 


Greenville,    Pa. 

Weckerle,   W.   J., 
General  Yardmaster, 
P.  &  L.  E..  R.  R.. 

Dickerson   Run,   Pa. 

Weiler,    Paul, 

District  Sales  ^lanager, 
Franklin    Railway    Supply 
,.-.:         Co.,-  Inc., 

8  Taft   Place, 

Dunkirk,    N.    Y. 

Weisbrod,  J.   F;,  ■ 

Asst.    Vice  '  President, 
Southern.    Wheel    Co., 
'       122   Meyran    Ave., 

Pittsburgh,    Pa 
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Welch,   E.   M.. 
Service   Engineer, 

Dearborn    Chemical    Co., 
2615    Mackinaw  Ave., 

Pittsburgh,    Pa. 

Wendt,    Edwin    F., 
Consulting    Engr., 
Union    Trust    Bldg., 

Washington,   D.   C 

West,   George   S., 
Master  Mechanic, 
Penna.    Railroad, 
103   Emerson   Ave., 

Aspinwali    Pa. 

West,    W'.    C, 

Railroad    Division, 

Standard   Oil    Co.   of    Pa., 
Peoples    Gas    Bldf?., 

PittsburKli,    Pa. 

Weston,   A.   P., 
Manager,  Operating  Dept., 
Pitts.   Testing  Laboratory, 
P.   O.   Box   1115. 

Pittsburgh,   Pa. 

Wetzel,    James    S., 
Draftsman, 

Wine    Safety  Appliance  Co., 
5646    Rippey    St., 

Pittsburgh,    Pa. 

W'halcn,    Daniel    J., 
Asst.    .Supt.,   Tank    Dept., 
Pressed   Steel   Car   Co., 
1144    Wayne    Ave., 

McKees    Rocks,    Pa. 

Wheatley,  Wm., 
Inspector, 
Ft.   Pitt   Malleable   Iron   Co., 
1140  Dohrman  St., 

McKees   Rocks,   Pa. 

Wheeler,    Charles    M., 
Sales    Engineer, 
Union   Switch  &  Signal  Co., 

Swissvale,    Pa. 

Whipple,   A.   L., 
District    Sales    Manager, 
Standard    Stoker    Co.,    Inc., 
350   Madison   Ave., 

New  York  City 

Whitaker,   U.   A., 
Special   Engineer, 

Westinghouse    Air    Brake    Co., 
353    Marguerite    Ave., 

Wilmerding,    Pa. 


White,    A.    B., 
Supt,  B.  R.  &  P.  Ry., 

Punxsutawney,   Pa. 

White,   C.   G., 
Supervisor, 

Aliquippa   &   Sou.   R.   R., 
193    Clay   St., 

Rochester,  Pa. 

White,    C.    M., 
Asst.    General    Supt., 

Jones    &   Laughlin    Corp., 
Aliquippa    Works, 

Aliquippa,     Pa. 

White,   Robert   H., 
1609    Fourteenth    St., 

Superior,    Wis. 

Whiter,    E.    T., 
Regional    Vice    Pres., 
Penna.    R.    R., 
Penna.    Station, 

Pittsburgh,    Pa. 

Whitlock,    C.    E., 

General   Superintendent, 
Penna.   Railroad, 

Wilmington,    Del. 

Whitmore,   John    G., 
General  Counsel, 
B.  R.   &  P.   Ry., 

Ridgwaj^    Pa. 

Whitridge,    J.    C, 

President   &   General   Mgr., 
The   Buckeye    Steel   Castings 
Company, 

Columbus,   Ohio 

W  holey,   V.   A., 
Gen.  Traffic  Mgr., 
P.    &   W.   Va.    Ry., 
Wabash    Bldg., 

Pittsburgh,    Pa. 

Wible,    T.    E., 
Salesman, 

Standard  Auto-Tite  Joints  Co., 
1005   Park   Bldg., 

Pittsburgh,    Pa. 

Wikander,   Oscar  R., 
Mechanical  Engineer, 
Ring    Spring    Dept., 
Edgewater  Steel  Co., 
900  South  Negley  Ave., 

Pittsburgh,    Pa. 

Wilcox,    H.    C, 

Editorial    Representative, 
Railway   Age, 

643   Terminal   Tower   Bldg., 
Cleveland,  Ohio 
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Wildin,    G.    VV., 
Asst.  Vice  President, 

VVestinghouse  A.   13.    Co., 

Wilnicrding,  Pa. 

Wilkinson,  F.  C, 
Asst.    Trainmaster, 
Pcnna   Railroad, 

5111/2    Wesi  i5ullivan   St., 

Olcan,    N.    Y. 

Wilkinson,,    E.    W., 
Inspector, 
Westin^housc  Air  Brake  Co., 
512    Airbrake    Ave., 

Wilmerdinff    Pa. 

Williams,   A.    G., 
Car   Foreman, 
P.   &  W.  Va.  Ry., 
433    Broadway, 

Carnegie,    Pa. 

Williams,  E.  V., 
Yard   Master, 

Aliquippa    &    Southern    R.    R., 
1902  McMinn   St., 

Aliquippa,    Pa. 

William-s,    Ernest    V., 
S.  M.  P.,  B.  R.  &  P.  Ry., 
17  Rumbarger  Ave., 

DuBois,  Pa. 

Williams,    R.    R., 

Asst.  Gen.   Freight  Agent, 
B.   R.   &  P.    Ry., 
427  Wabash  Bldg., 

Pittsburgh,    Pa. 

Williamson,    A.    G., 

Signal    Engr.,    Pittsburgh 
Train   Control   Co., 
1726  Magnolia  St., 

N.  S.,  Pittsburgh,  Pa. 

Wilson,  D.  L., 

Insp'r.  of  Transportation, 
P.   &  L.   E.   R.   R.   Co., 
28  Lincoln  Ave., 

Crafton,    Pa. 

W^ilson,  George  F., 
Electric   Welder, 

Aliquippa   &   Southern   R.   R., 
New    Sheffield,    Pa. 

Wilson,    Lee, 
President, 

National  Power  Supply  Co., 
Investment    Bldg., 

Pittsburgh,     Pa. 


Wilson,    W.   J., 
Engr.,    Retired, 
P.  &  L.  E.  R.  R., 
920    Second    St., 

McKees  Rocks,  P.a 

Wilson,   W.   R., 
General   Yard  Master, 
B.   R.   &  P.   Ry., 
329    E.    Brady    St., 

Butler,    Pa. 

Winslow     Sidney   H, 
Service    Engineer, 

Franklin    Rwy.    Supply    Co., 
1105    Biltinore   Ave., 
S.    H.    B.,    Pittsburgh,   Pa. 

Winwood,    Horatio    M., 
Locomotive    Engineer, 
Union    Railroad, 
1400    Pocono    St., 

Swissvale,    Pa. 

Wolf.    H.    M., 

Road    Foreman    of    Engines, 
P.  &  L.  E.  R.  R., 
188  Kenmore  Ave., 

Youngstown,    Ohio 

Wolfersberger,  S.  C, 
Asst.    Supt., 
B.   &  O.  R.  R..   Co., 
231    E.    Patroit    St., 

Somerset,    Pa. 

Wood,    E.    H., 

Sales    Service    Engineer, 
Grip  Nut  Co., 

5917   S.    Western   Ave., 

Chicago,    111. 

Wood,    John    H., 
Telegraph    Operator, 
P.  &  L.  E.  R.  R., 

1404    Monterey    St., 

N.    S.,    Pittsburgh,    Pa. 

Woods,    Joseph, 
Statistician, 
P.  &  L.  E.  R.  R., 
5124   Baum   Blvd., 

Pittsburgh,    Pa. 

Woodward,    Robert, 

Machinist,    P.    R.    R.    System, 
314    George    St., 

Turtle   Creek,   Pa. 

W^ork,    B.   J., 
Yardmaster, 

McKeesport    Tin    Plate    Co., 
632   W.    Fifth    Ave., 

McKeesport,    Pa 
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W'ray,    Edward 
Publisher, 

Rwy.    Purchases    &   Stores, 
9    South    CHnton    St., 

Chicago,     111. 

W^right,   C.   W., 

Sec'y.,  Steel  Car  Forge  Co., 
410    Frick    Bldg., 

Pittsburgk,    Pa. 

Wright,   E.    \V., 
As.st.    to    President, 

Fort    Pit    IMalleable    Iron    Co, 
5442  Baywood  Ave., 

Pittsburgh,    Pa. 

Wright,   John    B., 
Asst.    to    Vice    Pres., 
W.    A.    B.    Co., 

Wilmerding,    Pa. 

Wright,    O.    L., 

District    Manager, 

The  Duff-Xorton  Mfg.  Co., 
421     Chestnut    St.. 

Philadelphia,   Pa. 

Wright,   R.   v., 
^Managing    Editor, 
Railway    Age 
30   Church   St., 

New   York,    N.    Y. 

Wurts,   T.   C. 

Heavy    Traction    Section    Head, 
Westinghouse  Elec.  & 
Mfg.    Co., 

East    Pittsburgh,    Pa. 


Wyke,    J.    W., 

Traveling  Engr.,  Union  R.  R., 

East    Pittsburgh,    Pa. 

Wynne,   F.    E., 

Mgr.,    R3^    Equip.    Eng.    Dept., 
Westinghouse   Elec. 
&  Mfg.   Co., 

East    Pittsburgh,    Pa. 

Yelland,  John  L., 
Train    Dispatcher, 
A.    &    S.    R.    R.    Co., 
609  Owens  St., 

Aliquippa,    Pa. 

Yohe,    C.    M.,_ 

Vice    President, 

P.   &    L.   E.    R.    R., 

Pittsburgh,    Pa. 


Yohe,   J.    B., 

Retired — Vice    President, 
P.    &    L.    E.    R.    R.    Co., 

106   P.    &    L.    E.   Term., 

Pittsburgh,    Pa. 

Young,  F.   C, 

Rep.    Westinghouse    Air 
Brake   Co., 
207    Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Zammikiel,    John, 
Clerk, 

Union  Railroad   Co., 
413    Boyd    St., 

Turtle    Creek,    Pa. 

Zentgraft.   Henry, 
Asst.    Chief    Clerk, 
B.    R.    &   P.    Ry., 
11    Mt.    Troy   Road, 

N.  S.,  Pittsburgh,   Pa. 

Zilian,    Ralph    F., 

Engine    House    Foreman, 
Penna.    Railroad, 

1336   Pennsylvania   Ave., 

N.    S.,    Pittsburgh,    P« 

Zimmerlink,    Martin, 
Yardmaster, 

P.  &  L.  E.  R.  R., 
409    Erie    Street, 

McKeesport,    Pa. 

Zirckel,     Arthur    H., 
Asst.    Traffic    ]\Ianager, 
Pittsburgh    Steel    Co., 

700     Union     Trust     Bldg., 

Pittsburgh,    Pa. 


Zitzman,   N.   E., 
Chief    Clerk, 
P.   &  L.   E.   R.   R., 

616  P.  &  L.  E.  Annex  Bldg.. 
Pittsburgh,    Pa. 


Zoeller,    Charles   P., 
Engineer, 

P.  H.  B.  &  N.  C.  Co., 

Evans   City,   Pa 


Zollars,   W.  L., 

Freight  &  Ticket  Agent, 
P.  &  L.  E.  R.  R., 
326  S.  Eighth  St., 

Connellsville,   Pa. 
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Ifn  iH^monam 


WILLIAM  J.  GILLESPIE 
DIED  MAY,  28,  1929 


STATEMENT    OF    THE    OWNERSHIP,     MANAGEMENT, 

CIRCULATION,  ETC.,  REQUIRED  BY  THE  ACT 

OF  CONGRESS  OF  AUGUST  24.  1912. 


Of  Official  Proceedings — Railway  Club  of  Pittsburgh,  published 
Monthly,  except  June,  July  and  August,  at  Pittsburgh,  Pa  ,  for 
October  1,  1939. 

State  of  Pennsylvania    | 

I  ss  : 
County  of  Allegheny 

Before  me,  a  Notary  Public  in  and  for  the  State  and  county 
aforesaid,  personally  appeared  J.  D.  Conway,  Secretary,  who 
having  been  duly  sworn  according  to  law,  deposes  and  says  that 
he  is  the  Editor  and  Publisher,  of  the  Official  Proceedings — 
Railway  Club  of  Pittsburgh. 

Publisher  Official  Proceedings — Railway  Club  of  Pittsburgh. 

Editor,  J.  D.  Conway,  515  Grandview  Avenue,  Pittsburgh. 
Pa.,  (19th  Ward.) 

Managing  Editor,  J.  D.  Conway,  515  Grandview  Avenue, 
Pittsburgh,  Pa.,    (19th  Ward.) 

Business  Manager,  J.  D.  Conway,  515  Grandview  Avenue, 
Pittsburgh,   Pa.,   (19th  Ward.) 

President,   W.    S.   McAbee,   East   Pittsburgh,   Pa. 

Vice   President,   E.  W.    Smith,   Pittsburgh,   Pa. 

Secretary,  J.  D.  Conway,  Pittsburgh,  Pa. 

Treasurer,  E.  J.   Searles,  Pittsburgh,   Pa. 

Known    Bondholders — None. 

J.  D.  CONWAY. 

Sworn  to  and  subscribed  before  me  this  24th  day  of  Sep- 
tember, 1929. 

(Seal)  SUE  B.  FRITZ,   Notary  Public. 

(My  commission  expires  February  21st,   1931.) 


CAR   LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York        Chicago        St.  Louis        Boston        Philadelphia        San  Francisco        Montreal 


RAILWAY  STEEL-SPRING  CO. 

Springs,  Steel  Tired  Wheels, 
Locomotive  and  Car  Wheel  Tires. 
Pressed  Steel  Journal  Box  Lids 

GENERAL     OFFICE,     30     CHURCH     STREET,     NEW     YORK 

BRANCH  OFFICES— CHICAGO.      ST.  LOUIS.      ST.  PAUL.      RICHMOND,      DENVER. 
SAN   FRANCISCO,        DALLAS,        PITTSBURGH.        DETROIT 


USED  (Service -tested)  A.  R.  A. 
FREIGHT  CAR  PARTS 

Answering  the  four  questions   of  chief  importance: 

Ql/AL/7'y__Safe  as  Unused  Parts  if  not  actually  Safer 

QUANTITY Substantial  Volumes 

CONDITION -No  more  trouble  using  than  Unused  Parts 
SAVING —Very  Satisfying 

Are  you  receiving  our  Stock  Lists?     Write  for  them  and  our 
interesting  proposition. 

BRIGGS  &  TURIVAS,  Inc. 

Cars  (Retired  and  Second-Hand)  and  CAR  PARTS 
of  All  Kinds 

Pittsburgh  District  Address:     Imperial,  Pa. 
Phone:  Imperial  132 

General    Office:    Blue    Island    (Chicago)    Illinois. 
Plants:    Blue    Island,    111.  Chicago    Heights,    111.  Pittsburgh,    Pa. 


xvili 


• 


Wheels  That  Keep  Cars  On  The  Road 


\ 


When  Davis  "One -Wear"  Steel  Wheels  are  used,  cars  are  never 

held  up  to  re-condiuon  wheels. 

Davis  "One-Wear"  Steel  Wheels  are  built  for  service.  A  special 

composition,  heat-treated  steel  gives  them  maximum  strength  with 

lightness.  They  resist  wear,  and  for  that  reason,  give  long  life  without 

need  for  contour  conditioning. 

The  two-thirds  of  a  milUon  in  service  thoroughly  prove  their  safe, 

smooth-running  quaUdes. 

AMERICAN  STEEL  FOUNDRIES 


YOUNGSTOWN 

ALL  STEEL   CORRUGATED   FREIGHT  CAR   DOORS 

CAMEL 

FREIGHT  CAR  DOOR  FIXTURES 

Weather  and  Burglar  Proof  Top  or  Bottom  Supported 

Camel  Sales  Company 

332  South  Michigan  Avenue  CHICAGO,  ILLINOIS 

Pressed  Steel  Car  Co. 

MANUFACTURERS    OF 

FREIGHT  and  PASSENGER 

-:-CARS-:- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY   IRON   WHEELS 

COMPLETE    FACILITIES    FOR    REPAIRING    CARS 


OFFICES 
New  York  Pittsburgh  Chicago  St.  Paul 


Standard  Steel  Car  Co. 

OFFICES  WORKS 

General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  Butler,  Pa. 

NEW  YORK,  170  Broadway  New  Castle,  Pa. 

CHICAGO:  Fisher  Building  Hammond,    Ind. 

STEEL  AND  COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum      Ioliot'Id 


Union  Steel  Casting  Company 

Pittsburgh,   Pa. 

Cast    Steel    Locomotive    Frames,    Driving    Wheel 

Centers,  Locomotive  Steel  Cylinders  and 

Miscellaneous  Steel  Castings 

Vanadium,   Nickel  and  other  Alloy  Steel   Castings  a 

Specialty 

Car  Heating  Specialties 

/  Metallic    Two-inch    Steam    Con- 
fT         tiArAO/^D"  nections  between  all  Cars. 

I  Automatic   Temperature    Control 
!  Vapor  System  on  all  Cars. 

VAPOR  CAR  HEATING  CO.,  Inc. 

Railway    Exchange      -      Chicago,    111. 


GENERAL  REFRACTORIES 
COMPANY 

Home  Office 
PHILADELPHIA,  PA. 

Manufacturers  of  High  Grade  Fire  Brick 
For  All  Railroad  Purposes 

Locomotive  Arch  Brick 
Direct  from  Manufacturer  to  Consumer 

Consignment  Stocks,  Prompt  Deliveries 
Quality  and  Service  Assured 

RAILWAY  SALES  DEPARTMENT 

Graybar  Building — 420  Lexington  Avenue 
New  York  City 


H.   &    K. 

Rotating    Chair 

No.    9:0. 


CHAIR   CAR   COMFORT 
IN  DAY  COACHES 

These  Luxurious  Chairs 

— bring  to  a  focus  the  steady  improvement  made  in  Hale 
&  Kilburn  car  seats  during  the  last  half  century.  The 
tendency  in  this  development  has  been  constantly  towards 
greater  comfort,  larger  and  more  commodious  seats, 
softer    springs    and    greater    beauty. 

Hale  &  Kilburn  Company 

General    Offices   and   Works: 

1800   Lehigh  Ave.,   Philadelphia 


NMhaN 


MECHANICAL   LUBRICATORS 

WATER   COLUMNS  INJECTORS  LUBRICATORS 

LOW  WATER  ALARMS 

Locomotive  and  Stationary  Boiler  Fittings 

NATHAN  MANUFACTURING  CO.,  250  Park  Avenue,  New  York 


From  the  Early  Period 

of  theTele§raph  tothe  present 

remarkable  development  inthefieH of  Dedrici^ 

KERITE 

has  been  continuously  demonstrating the^ 

fact  that  it  is  the  most  reliable  and 

permanent  insulation  known 

TtlE  KERITE 'w^.iE".^*;il?  COMPANY  m 


Making   Coal 

Produce   More 


T3Y  compelling  the  boDer  to 
develop  its  full  capacity, 
stoker  firing  increases  loco- 
motive output  —  locomotive 
ton-mile-per-hour  capacity. 

Big  modern  power  is  almost 
universally  stoker  fired. 
Stoker      firing      of      existing 


power  is  just  as  advisable — 
and  just  as  economical. 

Simplex  Type  "B-K"  Stokers 
are  readily  applicable  to  any 
existing  locomotive.  They 
mean  greater  steaming  ca- 
pacity—  greater  effectiveness 
— greater  earning  capacity. 


THE    STANDARD    STOKER    COMPANY,  Inc. 

New  York  Erie  Chicago  Pittsburgh 


VULCAN 

CRUCIBLE  STEEL  COMPANY 

Established   in    1900 

ALIQUIPPA,  PA. 

Makers    of    the    better   grades   of    Tool    Steel,    and    the 

pioneers   in   the  manufacture   of   high   quality 

Vanadium  Steels. 


KING 


METALLIC 


for  Locomotive  Piston 
Rods,  Valve  Stems  and 
Air  Pumps. 

Reg.    U.    S.    i-at.    Off. 

THE  U.  S.  METALLIC  PACKING  CO. 


PACKINGS 


King     Sander 

Security     Latch 

King    Indestructible    Oil    Cups 

King    Hand    Boring    Lathe 

Gollmar    Bell    Ringer 

Leach    Sanders 


PHILADELPHIA,  PA. 


Prevent  the  "White  Spots" 

To  both  shipper  and  consignee,  a  "White  Spot"  on  a  car  ceiling  is  evidence  of 
leakage.  To  the  Car  Inspector,  it  means — "bad  order."  rip  track,  a  revenue  car  out 
of  service. 

Loose  carlin  bolts  cause  "vjrhite  spots."  Water  seeps  under  the  head  of  a  loose 
bolt  and  follovys  the  bolt  down  into  the  car. 

Grip  Holding  Nuts  No.  2,  applied  to  carlin  bolts,  positively  prevent  their  loosen- 
ing. They  grip  the  bolt  threads  with  a  locking  hold  which  vibration  cannot  shake. 
Bolt-head  and  nut  are  held  permanently  in  such  tight  contact  with  the  work  that 
water  absolutely  cannot  penetrate. 

Grip  Holding  Nuts  No.  2,  for  carlin  bolts,  cost  only  a  few  cents  a  car.  They  reduce 
the  number  of  "bad  orders"^  keep  revenue  cars  in  service.  Make  your  next  "white 
spot"  repair  a  permanent  one,  by  applying  Grip  Holding  Nuts. 


GRIP  NUT  COMPANY 


5917  So.  W*»sf:«»rn  Avenue 


CHICAGO.  ILL, 


TUCO  PRODUCTS  CORPORATION 


Tuco    National    Standard    Roofing 
Tucolith    Composition     Flooring 
Flexolith    Composition    Flooring 
Imperial    Car    Window    Screens 
Royal    Adjustable    Car    Window    Screens 
Universal    Car    Window    Screens 
National     Standard     Steel    Trap    Doors 
Universal    Steel    Trap    Doors 
Trap     Door     Locks     and     Holders 

30  CHURCH  STREET 
NEW  YORK 


Resisto     Hairfelt     Insulation 

Tuco     Rockwul-Jacket     Insulation 

Tucork    Insulation    for    Car    Floors 

Tuco     Floor    Plate    Preservative 

Eclipse    Deck    Sash    Ratchets 

Steel    Car    Sheathing,    Panels    and    Slats 

Reliance     Sash     Balances 

Perfection    Sash    Balances 

Brown     Window    Sash    Weatherstrips 

PEOPLES  GAS   BUILDING 
CHICAGO 


SELLERS 


Locomotive  Boiler 
Washer,  Filler 
and  Fire  Extinguisher 

A  simple,  effective  apparatus  for  Round  House 
installation,  designed  to  wash  and  fill  locomo- 
tive boilers  with  hot  water,  or  for  preliminary 
fire  service.  Always  ready  for  immediate  use. 


William  Sellers  &  Co.,  incorporated 

Injector  Dept.        Philadelphia,  U.  S.  A. 


Railroad  Shop  Tools 

Driving  Wheel  Lathes  Car  Wheel  Lathes 

Axle  Lathes  Driving  Box  Boring  and  Facing  Mills 

Pat-    \A/>i<»f»1    Rnrinor    A/Tillc  Rnriticr    anH    Xiirni 


Car  Wheel  Boring  Mills 
Tool  Grinders 


1.         .L^VyA    X&A{3         U.AAVA         J.      UV^XAX^         XTX.XXXW 

Boring  and  Turning  Mills 
Drill  Grinders 


WM.  SELLERS  &  CO.,  Incorporated 

PHILADELPHIA,  U.  S.  A. 


BOILER  COMPOUNDS 


SOOT  REMOVER 


Buckeye  Chemical  Co. 


Factory  and  Laboratory: 

DETROIT,  MICH. 


Pittsburgh,   Pa. 

5621    Wellesley   Ave. 

Montrose  1362 


Rochester,  N.  Y. 

82  St.  Paul  St. 

Main  3084 


Over  Thirty  Years  Serving  the  Engineer 


/ 


// 


